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DISTRIBUTION PILLARS AND PANELS 
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' Adequate provision for ventilation. 

One-piece insulating right-angle type 

shisids acting as phase barriers and vertical 

front shields for busbars 

Four sizes of Units are available, 200 to 

1,009 amp, suitable for 3-phase 4-wire 

systems with cartridge fuse-link protection up to 6) amp for fifth core, 

f required. Units for other systems can be supplied 

One-piece insulators with specially designed entry to facilitate ins 
or removal of conductor fittings 

Conductor fittings are reversible and interchangeable 
conductor cores is avoided 

Height 3’ |!" above ground. Depth I4)f 


Enquiries invited. Please ask f 


te et on eee 





ELECTRICAL TIMES 


FOR ELECTRICAL 
& MECHANICAL 


PURPOSES 


VULCANISED FIBRE can be supplied in: 
SHEETS in thicknesses up to 2”. 
RODS in diameters up to 2”. 

TUBES in diameters up to 4” with various wall thicknesses. 
Vulcanised Fibre is one of the strongest materials per unit weight (about half that of 
aluminium). It is easily machined and formed, has good impact and tensile strength 
and is resistant to wear and abrasion. The thermal conductivity is low and Vulcanised 
Fibre does not readily track when subjected to electrical arcing. The field of application 
is wide. Electrical examples are bushes, terminal boards, barriers, arc shields, fuse 
containers, coil formers and explosion pots for circuit breakers. The possible mechanical 
applications are endless. Typical uses are gears, pulleys, cams, gaskets, spools, vacuum 
cleaner tools, tool handles, welders’ shields, athletic guards, sports protective and 
industrial helmets. It is unsurpassed for trunks, and many other types of containers. 
LEATHEROID can be supplied in rolls, sheets, strips and tapes, thicknesses 0.004” up 
to 0.125”. On account of its toughness and abrasive resistance it finds numerous electrical 
applications, particularly in connection with the windings of electrical machinery. One 
of its many mechanical applications is the backing of abrasive disc material. 
Special grades and colours for the ABRASIVE TRADE. 
PROMPT DELIVERY. We have extensive machine shop facilities for fabricating 
Fibre and Leatheroid components. 





SED 

THE MICANITE & INSULATORS CO., LTD. 

Empire Works, Blackhorse Lane, Walthamstow, London, E.17 

BRANCH OFFICES AT BIRMINGHAM, CARDIFF, GLASGOW, MANCHESTER AND 

NEWCASTLE-UPON-TYNE AND REPRESENTATIVES IN MOST COUNTRIES 

THROUGHOUT THE WORLD. 

Manufacturers of MICANITE (Built-up Mica Insulation). Fabricated and Processed MICA. PAXOLIN 
Laminated Materials. PANILAX Laminated Materials and Mouldings. EMPIRE Varnished Insulating 


Cloths and Tapes. HIGH VOLTAGE BUSHINGS and TERMINALS. Distributors of Micoflex- 
Duratube Sleevings and Micoflex-Durasleeve (Plastics-covered flexible metal conduit). 
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THESE ARE THE FEATURES WHICH MAKE THIS 
ENGLISH ELECTRIC 


COOKER OUTSTANDINGLY POPULAR 











- 
Model 2009D, 
illustrated, has 
extra-large oven 
and useful drawer 















































Literature of ‘ENGLISH ELECTRIC’ Domestic Appliances 
will be sent freely on request. 


The ENGLISH ELECTRIC Company Ltd. 


Domestic Appliance Sales 
EAST LANCASHIRE ROAD - - - LIVERPOOL, 10 
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YOU SHOULD 


INSTALL ‘FORD'S’ 
BOILING PLATES 
& GRILL 
BOILERS... 





THEY ‘RE 
TROUBLE 


FREE / ——_ 











SEND FOR PRICELIST 9 


A.C.FORDtawtey ST. ies eat 
CHINA CONNECTORS || ASBESTOS WOVEN 


WIRE RESISTANCE NETS 








Speedily supplied from stock, 

or ‘made to measure’ at a cost 

that will please you. Our 

1, 2 and 3 Technical Service will help you 
WAY with any problems. 





5-15 
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For full details of ali Metway Wiring - 
Accessories; please send 6d. for a copy 
Se CRESSALL 
92 page LIST No. OH/31/E.T. 
Registered Trade Name of— 


MET WAY fitciis LTD. | | 1 cusseecs, sameictonne fo- + 


KING STREET, BRIGHTON, |. Telephone: Tel 
ASTon Cros 2666 (3 lines). OMHIC, BIRMINGHAM 











Tel: Brighton 28366. Grams: ‘Metway,’ Phone, Brighton 
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BILL SWITCHGEAR LTD 
LONDON ASTON LANE. PERRY BARR 
ace BIRMINGHAM - 20 


GRT.PETER ST. SW 


PHONE: BIRCHFIELDS SO!) CRAMS’ BILSWITCH BHAM 
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ELECTRIC FIRES 


ELECTRICAL TIMES 
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AND 


COOKERS 


1912-1950 


The Story of BELLING ¢ Co. Lid. 


O THE LAST CHAPTER I dealt with our activities 
during the war and reached the end of 1945 

In 1946 I see that we were concentrating on 
@hanging back to our own products and simul- 
tfancously we were working hard on_ the 
@andardised ““V" Cooker for housing estates 
Im this year also we had an entirely new Baby 
Cooker, List No. 45, in production, which we 
fave been turning out like hot cakes ever since. 
Bt is very interesting to see them coming off the 
Production belt at the rate of one every two 
Minutes, and we are at last just slowly catching 
up with the demand. 

It was also interesting during this year to meet 
@ur various employees as they were gradually 
fMturning from the Forces, and it was very good 
@ know that many of them reached very high 
fanks indeed 

There was also, as a matter of fact, one other 
father special case of a lady who had served in 
the Timber Corps during the war, and from 
which, when she was eventually demobbed, she 
joined our firm by becoming my wife. We had 
@ quiet wedding and everything has run smoothly 
@ver since. The only trouble so far has been that 
she insists on trying out at home every new 
appliance we produce and does her level best to 
find every possible fault with them. This, however, 
is really of immense value 

1947. This year we made special efforts to 
increase our Export business by sending two of 
our Senior Staff to Canada, United States, Central 
America and South America. By the end of the 
year we had agents appointed in practically every 
country in the world, and we produced special 
log fires and log units for sale in different 
quarters 

The sale of fires in the home market 
limited this year by the allocation of permits, 
with the object of reducing the general load as 
much as possible, as the supply of electricity was 
not too good and cuts were having to be made in 
various districts, which everyone remembers 


was 


Belling ¢? Co., Litd., Bri’ge Works, Enfield, Middx 


No. 18 


1948. This year we increased production of 
our cookers for the home market, and fires and 
cookers for the Export market. In connection 
with the latter we had to put up a new packing 
bay so that our large Export cases were packed 
under cover and under the best conditions. This 
is a fine building and we have a very attractive 
Neon sign stretching along the front of it and 
which is illustrated above 

Also during recent years we have made great 
improvements in the general mechanisation of 
the Works. Overhead conveyors, mechanical 
handlers, petrol haulage trucks, conveyorised 
tunnel ovens, water washed spray booths, moving 
assembly belts, new 500-ton presses, and complete 
reorganisation of our pottery section are just a 
few of the improved methods of production we 
have introduced 

1949. This year, owing to our still increasing 
Export, we were granted a licence to put up a 
further big extension, which was started on in 
this year and is now near completion—in fact, 
we have commenced moving machinery, and so 
on, over to it. This new extension is the biggest 
we have built up to the present time in one go 
and will give us an extra 50,000 sq ft. We have 
to move several sections from our present Works 
completely over to the new Works, which will 
enable us to extend the space for the sections 
which will be left. We shall begin to feel the 
benefit of this extension early in 195] 

Incidentally, the tunnel kiln for our fireclay 
parts we are putting up in this extension will be 
one of the largest in the Electrical Industry 

The next chapter, No. 19, will deal with further 
improvements made during the years 1949-50 


Tel. Howard 1212 
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for rubber 





plastic 


and textile 


insulated 





~ © — e . , 
Srandard Telephones and Cables Limited 
(Registered Office : Connaught House, Aldwych, London W.C.2) 
NEWPORT CABLES DIVISION - 10 Essex Street, London W.C.2 + TEMple Bar 0201 
works + Corporation Road, Newport, Monmouthshire - Newport 7138: 


REPRESENTATIVES AND WAREHOuSES : Birmingham, Bristol, Dublin, Glasgow, London, Leeds, 
Liverpool, Manchester, Newcastle, Newport, Nottingham, Belfast (A. W. Gordon, Agent). 
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ELECTRIC CONSTRUCTION 


bysT 
GAS | 


1 


AT BIRMIVGH 


This Electric Construction motor driving a booster 
The illastratio ’ . 
sainedinnd igs at the Washwood Heath plant of the West Midland 


permission of Gas Board (Birmingham District) is a 460 B.H.P 


WEST MIDLANDS ia _ 9 sneer ve 
GAS BOARD fully compensated D.C. machine with a speed range 


J. E. WAKEFORD, Esq of 7501750 R.P.M. It is pressure-ventilated from 
MBE. M Inn Gas F.. M Inet P 
Divisional Manager 


separate motor-driven fans 
The control gear for this motor and the rectifier 


3OG which supplies it are of E.C.C. make. 
THE ELECTRIC CONSTRUCTION ¢% £1 


WOLVERHAMPTON 


Telephone 21455 (7 lines) 


London Office: 61, Catherine Place, Westminster, London, S.W.1 


Telephone: VICtoria 3482-3 
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ACROSS THE ROLLING PRAIRIE 


Side by side with the growth of industry 
in Canada has been the ever growing 
demand for R§M Bearings. Stocks are 
maintained across the Continent to en- 
supe continuity of service for all purposes. 
1 


ins PEC 7 | 


* 


FORT Witt Aa © 


quepec 
THREE RNR 
ortawa® OMOnin 
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New YORK 
MONTREAL 
TORONTO 
VANCOUVER 
OTTAWA 


QUEBEC 


RIMBEARING 


. FORT WILLIAM, Ont 
STOCKS in the THREE RIVERS, Que 


U.S.A. and CANADA NORANDO, Que 
ST. JOHN 
HALIFAX, NS 
SIDNEY, NS 
EDMONTON 
CRANBROOK 
WINNIPEG 

| oan aoe 
PRINCE RUPERT 





RANSOME & MARLES BEARING CO.LTD..NEWARK-ON-TRENT. ENGLAND 
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CLYDE AND 
SOUTH OF THE 
CLYDE 
METROPOLITAN 
CABLES 
MAINTAIN THEIR 
HIGH REPUTATION 


S 


m~ 


REMEMBER THE ADDRESS: 
CLYDE WORKS 
THE METROPOLITAN ELECTRIC 
CABLE & CONSTRUCTION CO., LTD. 


Clyde Works, Grove Rd., Chadwell Heath, Essex 
Tel : Seven Kings 1810. Grams : Metrocable 
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EVE@TROMAGNEMIC RELAY 


EARTH LEAKAGE 
RELAY 
wes2se TYPE Fe 


This newly designed Type FM relay 
possesses many interesting features :— 


Balanced armature in jewelled bearings ensures great 
sensitivity. 
Mechanical catch prevents operation due to vibration. 


One, two or three pairs of independent contacts can 
be fitted, to close or to open circuit. 


Continuously variable settings. 
Moulded case of pleasing appearance. 
External resetting of contacts and flag indicator. 


Please write for List IR.6 giving full particulars. 


ee 


FERRANTI LTD -HOLLINWOOD~LANCS. london Office: Kern House Kingsway W.C.2 





ELECTRICAL TIMES 


mesic temperate tontwll 


No. 2—FLEXIBLE-DRIVE 
OVEN THERMOSTATS 


A “speedo”’ drive for speedy fitting. Just 
mount the thermostat and control head, 

and connect together with the flexible steel 
cable. As simple as that. No awkward 
alignment problems, no backlash, and yet the 
accuracy, stability, and reliability of a 

rod-type thermostat is retained. These unique 
features of the Sunvic flexible-drive oven thermostat, 
together with the positive-action switch 

as used in the famous Simmerstat, mean 
dependable control throughout a long and useful 
life. But it costs no more. Fit it to your 
cookers and modernise them simply and 


efficiently 


Moeller feel sure — belter fit RE c} 


Write for Publication TO.10 to * a 
SUNVIC CONTROLS LTD. SUNVIC HOUSE ESSEX STREET LONDON, W.C.2 
Member of the A.E.!. Group of Companies TAS /SC/256 








‘LOOPMETER” 


FOR TESTING EARTH FAULT LOOP RESISTANCE 


Indispensable to:- 
e Supply Engineers 


e Factory 
Maintenance 
Engineers 


e Electrical 
Contractors 


A method of testing as advocated 
by Government Departments 


JOHN DRUMMOND (ENGINEERS) LTD. 
23 LOCHBURN ROAD, MARYHILL, GLASGOW, N.W. 


Stry Of Supply 
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Sub-station Transformers 
by METROVICK 


, One of a batch of 
750 kVA 3-phase 
11,000/433 volt 
outdoor sub-station 


ransformers. 
we t fe rs 


METROPOLITAN -VICKERS 


Electrical Co. Ltd., Trafford Park, Manchester 17 
Memb companies. 


er of the A.E.1. group of 
E/A904 








ELECTRICAL TIMES 








SHO switchboard instruments 
CK AND VIBRA ~~ 
NM 





PROoF 





LABORATORY INSTRUMENTS 
INSTRUMENTS is SWITCHBOARDS 
PYROMETERS 
AMPERE-VOLT-OHMMETERS 


Rectangular type in metal case Ask for New Catalogue 


ELECTRICAL INSTRUMENT CO. (HILLINGTON) I. =EJC= 


BOSWELL SQUARE HILLINGTON INDUSTRIAL ESTATE, GLASGOW SE 
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RESISTANCEYW I RE 


Each wire has its purpose. Brightray wires are not for cages but for 
resistance heating. 

Operating conditions in domestic and industrial heating appliances vary 
widely and the Brightray series of nickel-chromium and nickel-chromium- 
iron alloys have been developed to provide a grade which is the best for 
each purpose. 


BRIGHTRAY C is for electric fires, BRIGHTRAY F is for electric furnace 

cookers, etc. (maximum operating tem- elements in special atmospheres only 

perature 1,150° C.) (maximum operating temperature 
1,000° C.) 


BRIGHTRAY S is for electric furnace 
elements (maximum operating tempera- SRIGUTRAY 8B is for convector 


> 5 " 
ture 1,150" C.) toasters, etc. (maximum operating 
“Brightray” is a registered trade mark. temperature 950° C.) 


HENRY WIGGIN & COMPANY LTD + WIGGIN STREET > BIRMINGHAM 16 


WO/ER/ISR 





E RANGE of non-ferrous metals 
offered by James Booth & Co. Ltd. is 
so very comprehensive that it caters for 
practically all requirements. It includes 
brass, copper and cupro-nickel, phosphor- 
bronze, aluminium-brass, aluminium, 
aluminium alloys, magnesium, magnesium 
alloys and speciality alloys to meet in- 
dividual requirements. Many of these are 
marketed under such famous trade marks as 
DURALUMIN, DURAL, ALDURAL, SIMGAL, 
MG7, ELEKTRON, etc, 


ELECTRICAL TIMES 


These metals are used in the making of a great 
diversity of high quality products including: forg- 
ing and stamping bar; extruded rods and sections 
(both solid and hollow); round and shaped tubes 
(extruded, drawn and brazed); rolled plate, sheet 
& strip; drawn strip wire (round and shaped); 
formed strip sections; condenser tubes; copper 
stay bars (solid and hollow); scaffold tubing; 
forgings larger than elsewhere obtainable and a 
variety of other specialised products in an ever- 
increasing number of different shapes and sizes. 


Our specially qualified engineers and metallurgists are 
available to give advice on all problems connected 
with non-ferrous metals, entirely without obligation 





JAMES BOOTH AND COMPANY LIMITED, ARGYLE STREET WORKS, aX U 7 BIRMINGHAM 7 
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FLUORESCENT LIGHTING 











THE NEW 


TRAN* STAR 


REGD. TRADE MARK 


CONTROL UNIT 


COMPLETELY SELF-CONTAINED 
WITH BUILT-IN RADIO AND 
POWER FACTOR CONDENSERS 


REQUIRES NO SPECIAL LAMPS OR EARTHING STRIPS 
OPERATES INSTANTANEOUSLY EVEN IN LOW TEMPERATURES 
ELIMINATES STARTERS AND STARTER CONNECTIONS 
GUARANTEES EFFICIENT AND SILENT RUNNING 


Sole Manufacturers : 
INDUCTIVE APPLIANCES Ltd., 18, DEAN STREET, NEWCASTLE UPON TYNE ! 
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Simplex now introduce a new seam- 15 amp interlocked BSS 546 plug 
less steel encased cooker control controlled by Slow Break Switch 
unit 30 amp D.P. Slow Break (Cat. (Cat. No. 3803) shown above 

No. 3802) Standard finish is cream enamel, 
The new unit is for A.C. only and but white or grey mottle finish 
includes an auxiliary circuit for a available on request 

kettle 3-pin 13 amp BSS 1363 The simple and clean lines of this 
Shuttered Socket. This cooker con- cooker control unit are in perfect 
trol unit is also available with an keeping with the most popular 
alternative auxiliary circuit—a 3-pin British electric cooker — the Creda 


MADE BY THE HOUSE OF S} nl pia. »{ @ 


Simplex Electric Company Limited 
Oldbury Birmingham and Branches 


ay 
5 
_ 


A COMPANY 
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STAINLESS STEEL (44 %2 CO LTD 


THE BARRACKS e iV NA CI~Y et i on A OL tS SHEFFIELO 93 





A.C. only S.P., 
D.P. and S.P. 
2-circuit Oven 
Type Thermo- 





SWITCHES FOR-E 


= n Ag oP Pro - sebiscoathenn 


10 Amp 
250 V.S.P A.C. only 

3-4 heat Multi- ; 
ser.-par. circuit Triple Pole 
Cooker Switches Switches 
Switches 


TOGGLE SWITCHES OF ALL SIZES AND TYPES 


40 ame. MOOT SST ans 


_ GUNNERSBURY AVENUE 7” 


Rotary D.P. Panel 


Surface 4=4LONDON, W4, ENGLAND iiincine 


Switches Telegrams: Diamonhart, Chisk, London Switches 
Telephone: Chiswick 6444/6/7/8 
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METALCLAD 


PLUGS AND SOCKETS 


(WITH EARTHING-CONNECTIONS) 
INCLUDING FLAMEPROOF TYPES 


S amperes to 250 amperes — 2-pole and earth 
1S amperes to 250 amperes —3-pole and earth 


THESE industrial plugs 
and sockets provide a 
complete system of 
detachable connectors 
between a fixed supply- 
point and any portable 
electrical apparatus 


The inlet-plug and 
outlet-plug form a cable- 
coupler thus extending 
the working radius 


PLEASE ASK FOR 
BOOKLET no. /252 


HEBBURN * CO.DURHAM 
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GLOVERS SOLID TYPE 


SUPER-TENSION CABLE AND JOINTS 


(1) Impregnated with Compounds 
which are SOLID up to 65° C. 


| (2) No Excessive Pressure or 
Vacuum in Service. 


| (1) SOLID Compound Insulated, 
Porcelain Spaced, Joints 


(2) No Compound Migration from 
Joints. 


| (3) Barrier Joints Unnecessary and 
Never Used. 


‘ee’ 


W. T. GLOVER & CO. LTD. 


TRAFFORD PARK MANCHESTER, !7 





30 NOVEMBER, 1950 


CASTING TERMS 
MISINTERPRETED 





'4L/QU1(D SHRINKAGE’ 
** Shrinkage is the contraction of the molten 
metal upon solidification in the mould and may 





toke place either externally or internally."* 
Renfrew Foundries take every possible 
precaution to overcome shrinkage defects 
by adequate feeding of each individual 
casting during the solidification process. 


Just another reason why you can and should 


RELY ON RENFREW 


s \q = > »d _ Sd 7 347 ae 
RENFREW FOUNDRIES LT 


oe assecretvew wre DONTE UDMFFZD rerecew cere: coves 


HILLINGTON - GLASGOW S°W:2 Tel: HALFWAY 3391! 
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X=utility 
‘e— rerlineme 


Differences between the popular 
SLYDLOK <X type and the 
SLYDLOK G type Fuses include a 
spare fusewire in each holder and 
acceptance of H.R. cartridges at 
will 

Unequalled efficiencies, both mech- 
anically and electrically, 
SLYDLOK ahead whethe 

Gon is a factor or not, this being 
@qually true of either type 


Write for fully informative litera 


yY Oo TYPE ‘X’ TYPE 
5-60 AMP 15-100 AMP 


EDWARD leoX & CO. LTD., sHarsron ROAD, WYTHENSHAWE, MANCHESTER 
Telephone: WY Thenshawe 2235/6/7 "Grams: ‘SLY DLOK,’ Manchester 


dm EW32 












































ALUARRR UV SHEATHED 
POWER CABLES 


Baitisu Paraxt Nos. 627815627793 


Ihe inherent toughness of aluminium sheathing affords consid 
erable resistance to mechanical damage. Further, aluminium has 
a high tensile strength (4-6 times that of lead sheathing) rendering 
reinforcement for suspension-type installations unnecessary, and 
possesses great resistance to vibration and fluctuating stresses 

These properties permit unarmoured cable in many situations 
where the use of armour would be imperative with lead or lead 


illoy sheathing 





=\ JOHNSON & PHILLIPS LTD. 


‘foo CHARLTON LONDON S.E.7 


\S7) "The mash that mecas thet little mone’in quality, 


3 
= 
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Another 
‘SOL-ETERN’ 


The above photograph shows Guildford ‘bus station by night. The desirability for such a 
situation to be well illuminated is obvious, and our illustration can only do partial justice to 
the excellent results obtained from Revo (3-lamp) ‘Sol-etern’’ lanterns mounted on Revo 
“Regent’’ columns which form this installation. ‘Sol-etern’’ lanterns are made with 2, 3 or 4, 
80w. fluorescent lamps for Group A roads; and with 2, 20w. or 2, 40w. lamps for Group B roads 


Hoa,| STREET LIGHTING 
EQUIPMENT 





REVO ELECTRIC CO. LTD., TIPTON, STAFFS. 
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Greatly reduced maintenance 
costs 


2 kW. High Frequency output 


Several pounds of material can be preheated 
at each charging—at approx. I} Ibs./min. 


Operating controls reduced to minimum 


Full information is in Publication No. P.H. 1130. 





THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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SPEED OF MAKE & BREAK 











TROUBLE-FREE 
EVEN AFTER 

100,000 
MAKES 


and 


BREAKS! 


~ 3 


Above are Oscillograph COMPACT SIZE 


readings ina recent Lab. | TOTALLY 


Test in which a Wylex 
30-amp Switch was 
subjected to 100,000 
Makes and Breaks. 


Report of this Test 
available on request. 
Also shows: Resistance less than 
1 milliohm ; temperature rise neg- 
ligible ; wear negligible. Confirms 
as thousands of customers have 
proved —that WYLEX Switch is 
unequalled for trouble-free service 


Wylex 


30-AMP D-P SWITCH 


Write for Lab. Test Report and Explanatory Brochur: 


GEORGE H. SCHOLES & CO. LTD. 


Wylex Works, Wythenshawe, Manchester 
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In particular . . . we're telling the women 
of Britain, through their own magazines 
and periodicals, all about the B.N.E. C.49 
Cooker . . . and they are sitting up and 
taking notice! The advertisements, repro- 
duced here, are bringing in the enquiries 
Demand is being created, and you can take 
advantage of this powerful national adver- 
tising by displaying B.N.E. C.49 Cookers 
prominently in your window or showroom. 
Selling aids are available—ask your local 
J. & P. Branch for details 


aa Wn, 
f wens 
/ want \ 
(GOOD HOUSEKEEPING, 
INSTITUTE 
weet Centenary epee | 
\ GUARANTEES j 


eee ee ee 


BRITISH NATIONAL ELECTRICS LTD. 


The Domestic Appliances Section of JOHNSON & PHILLIPS LTD 
NEWARTPRILL MOTHERWELL SCOTLAND 
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i Ge ONLY makers of 


MASS-IMPREGNATED 


NON-DRAINING 
CABLE 


To Patent No. 581830 


This cable incorporates a special im- 
pregnating compound which will not migrate. 
Even at maximum permissible working temperatures 
on vertical runs this special compound remains 
fast and keeps the paper insulation fully and 
uniformly impregnated 
Mass-Impregnated Non-Draining Cable 
is manufactured exclusively by BICC 
For further details write 
for Publication No. 280V. 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2 
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TRANSFORMERS 








FOR RURAL 


8889 DISTRIBUTION 
ae 








Foster Transformers & Switchgear Lt@ 
ONE OF THE SOUTH WIMBLEDON, LONDON, 5.W.19 
GROUP 














Tel.: ST. ALBANS 2030 
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PROSCON 


Controls you do need! 





rYPE R. ROOM THERMOSTAT 


For domestic and industrial applications 
Range 48 -72 F. or 40-80 fF 

Capacity: 15 amperes, A.C. 

A very attractive precision instrument 
with neat grey moulded cover, harmonising 
with any scheme of decoration, and control 
knob in maroon 

For greenhouse or factory use a water- 
tight model with cast aluminium cover is 
available 


PROCESS CONTROL GEAR, LTD. 


56 VICTORIA STREET, ST. ALBANS, 
HERTS. 





INDICATOR FITTINGS 


Patterns to suit most 
requirements—send for list 


also makers of 
LIGHTING FITTINGS 
SOCKET AND PLUG EQUIPMENT 
SWITCH AND FUSE GEAR 


WILLIAM 
M‘GEOCH & Co. Ltd. 


Warwick Works, BIRMINGHAM, 10 
also at GLASGOW, C2, LONDON, W.1! 
and NEWCASTLE-ON-TYNE 

















PULLS FROM | in./oz. 
to 1300 in./Ib. 


Export enquiries invited. 


Ws 


ESTOOL 


WESTOQL 
ELENS AUCKLAND,CO. DUR 


4 
f At ~ 


HAM 
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he following are available at short notice 
from Leatherhead, Birmingham, Man- 
chester and Glasgow. In case of difficulty 
contact Leatherhead. 

V.LR. Taped, Braided and Compounded. 
V.LR. Lead Sheathed. 

V.I.R. Tough Rubber Sheathed. 

FLE XIBLES. 


GENERAL CABLES 


THE GENERAL CABLE MANUFACTURI LTD., LEATIiERHEAD, SURREY 
Telephone: Leatherhead 3021!-4  ‘Plansemes * ‘Isolde,"’ Leatherhead 


Depots at: 204/206, Newhall Street, Birmingham. 
54a, Newton Street, Manchester 55/63, Washington Street, Glasgow, C.2. 
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for Christmas 
presents 


The Creds Halo tron and new electric kettle are the 
ideal gifts, not only for Christmas but at any time. 
Useful in purpose, they are a real pleasure to look at 
See them at your local Electrical Contractor's, Stores 
and Electraty Service Centre 


CPA vate iron 

— the trom with the headlight 
Automatic -temperature control 
Extra hot toe ; 
Comfortable handle 


No interference with radio or 
television 
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lowely to look at, delightful to 

use 

Quick Jothng 

Pertect! lanced handle that 

asy to fill, easy to pour 

Vents direct steam away (som 

hand 

Automatically switches itself off 

f boiled dry 
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—but that’s just the number of 
potential customers this Simplex advertising 
could create. It’s appearing in the Nation’s Shop 
Window—the RADIO TIMES bought by 
over 8,000,000 families every week . seven days 


ot the week it remains in the home it’s referred : 
to by all the family each day. What ashowing for Sfeck and display the goods advertised in the 


this advertising ! What an opportunity for telling 
people that Creda Electric Kettles and Halo Irons 
are grand gifts at ¢ hristmas and at any other time 


Ihe public have every confidence in goods ad- 
vertised in the RADIO TIMES Member of the Audit Bureau of Circulations. 





Advertisement Department, B.B.C Publications, Broadcasting House, Portland Place, London, W.1. 
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Low-speed Geared Motors 
Designed and built as an integral unit 


BTH low-speed motors, A.C. or 
D.C., constitute a complete line 
of highly efficient machines. The 
helical gears and shafts are of 
generous dimensions. Gear boxes 
are of cast iron or fabricated 
(welded-steel) construction. 
Units of sizes and speeds n 
popular demand can be supplied 
on short delivery, but units can 
be built for any required output 
or speed 





The gears are a precision product of an 
ultra-modern factory specially equip- 
ped to manufacture gears of all types 
and sizes. 





TYPICAL RATINGS 
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TYPE {max OUTPUT MIN.SPEED MAX.OUTPUT MIN. SPEED 
H.P R.PM H.P. R.P.M. 
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CONTROL GEAR 


AIR BREAK 
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HAND OPERATED 
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SWITCHGEAR 


SWITCHES 
FUSES 
SWITCHBOARDS 
AIR BREAK 
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OF IMPORTANCE TO YOU 


In order that we may give you 
the best service under the present 
difficult conditions, we appeal to 
you to utilise standard equipment, 
ratings, etc., whenever possible 
Your co-operation in this respect 


will enable us to concentrate on 








standard production with conse- 
quent reduction in despatch time 


USE “STANDARD” 








FANS 


CEILING 

DESK and 

BRACKET 
VENTILATING 


MAXLUME 
LIGHTING FITTINGS 


SUITABLE FOR 
FILAMENT 
GAS-DISCHARGE 
and FLUORESCENT 
LAMPS 





VERITYS Ltd. 


Sales Headquarters: BRETTENHAM HOUSE, LANCASTER PLACE, W.C.2 


Works: ASTON, BIRMINGHAM 6 
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. The Buzz is going round that G.E.C. ‘‘ Fractionals "’ of all sizes are 
available for immediate delivery. Well, it’s more than a Buzz: they are! 


A veritable hive of Industry has been hard at it providing you with a 


reliable Supply Service. There is a G.E.C. ‘* Fractional ’’ for your require- 


ments rolling off the production line at this very 
moment. BEE OF SERVICE is the G.E.C. watchword. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Of the six new Power Stations of the 
British Electricity Authority opened 
since the War the four illustrated are 
equipped with Babcock & Wilcox 
Boilers. The fifth is Kingston-upon- 
Thames, the boilers for which were 
built at our Renfrew Works for The 


Stirling Boiler Company Limited. 
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silers, Pulverine 

el Fired fr ; 
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‘TE CE 
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ers, Pulvered I ere Fired by 
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I 
I 
Fuel Pired 
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BABCOCK € WILCOX LTD. 
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Editorial 


FORGOTTEN MAN 
AS recorded elsewhere in this issue, next 


week brings the centenary of the death of 


William Sturgeon, a pioneer whose allo- 
cated instrument in the orchestra of Fame 
would appear to be the second fiddle. 
Overshadowed by his great contempor- 
aries, Sturgeon is, in many text-books, dis- 
missed in a couple of lines which credit 
him with the invention of the first electro- 
magnet. It is perfectly true that Sturgeon 
was not a great scientist in the same way 
as was Faraday, for example, yet had 
Faraday’s classic theory of the relation- 
ship between electricity and magnetism 
been delayed for another few months, there 
is good evidence to suggest that to Sturgeon 
might have gone the credit for the dis- 
covery. His role in the world of electro- 
magnetic research would seem to be 
parallel to that performed by James Watt 
with the steam-engine. As a practical man 
of the period, translating the generalisa- 
tions of others into practical realities, he 
had no equal. He built the first electro- 
magnetic machine to produce any appreci- 
able power, founded the Electrical Society 
which, had it not succumbed to financial 
stringency, would undoubtedly have been 
the forerunner of the I.E.E., and published 
the first electrical periodical, the “Annals 
of Electricity.’ More of an electrical 
engineer than a pure scientist, one feels 
that it would be fitting for electrical 
engineers to recognise more clearly his 
claim to remembrance. Faraday, Watt, 
Ampere, Ohm, Volta, Henry, Joule, 
Kelvin—all have given their names to 
units. Why not Sturgeon? 


A TARIFF FOR FARMS 


NOWADAYS one hears so much talk of 
rural development and favourable farm 


tariffs that we cannot but offer our con- 
gratulations to the South West Scotland 
Board on extending their domestic tariff 
to cover all farmhouses within their area. 
Particularly is this so, since their charges 
are most reasonable under present con- 
ditions. Tariffs for actual farms have also 
been standardised, and although the single 
step rate for lighting appears out of pro- 
portion to the rest of the tariff, in all, there 
can be little cause for complaint. In con- 
sidering these favourable charges it will 
be remembered that the area includes the 
heavy industrial district of Glasgow, but 
on the other hand the overall density of 
population is far from high: only three 
other area boards have lower densities. 
The real factors determining the new tariff 
are the moderate fuel cost surcharge com- 
bined with the low operating costs of the 
Board. A single step rate at 4d. a unit for 
the first ten units per room is rare in rural 
areas, and there will be many urban con- 
sumers in the South of England envying the 
farmers of South West Scotland. 


MUNICIPALISATION? 


DURING the past two years little has been 
heard of the National Municipal Elec- 
tricity Consumers Association, that 
phoenix which at vesting day arose out 
of the ashes of the former Committee of 
Smaller Municipal Undertakings. Now 
there has begun a flutter of wings and last 
week at a meeting with Members of Par- 
liament, the Association put forward its 
views on reform of the supply industry. 
Its principal criticism, that of the present 
inadequacy of consumer representation, is 
one which is frequently expressed, but the 
censure of consultative councils as mere 
debating societies is a little hard, par- 
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ticularly in view of the recent action by the 
Eastern Council. The remedy put forward 
by the Association is, however, hardly one 
we can endorse. It is proposed that dis- 
trict committees should be set up to whom 
should be delegated certain of the execu- 
tive powers now exercised by area boards, 
including limited power over finance 
Thus, in effect, the proposal visualises 
a setting up of a quasi-municipal organisa- 
tion to work in parallel with the present 
national constitution. Unquestionably, 
increased authority at district level is a 
desirable step, but what the B.E.A 
is less committees rather than more, fewer 
channels of communication rather than 
the grafting on of another parallel path 
We appreciate the strong municipal con- 
Science which exists in this Association, 
but this should not blind them to the fact 
that any partial return to a municipal 


needs 


type of control would be a clumsy way of 


resolving any doubts they may have on 
the form of present consumer representa- 
tion 


STANDARDISATION OF 
TURBO-ALTERNATORS 


STANDARDISATION Is always a vexed subject. 
Its protagonists point to the economies to 
be achieved and the ease of replacements, 
and its opponents emphasise the inevitable 
drag that standardisation will place on 
development and progress. In the past 
a compromise has generally been reached 

usually not completely satisfying to either 
Side. A case in point is the standardisation 
of large turbo-alternators as laid down 
originally in S.R. and O. 2386 of 1947. 
Now further weight has been added to the 
anti-standardisation side by the discussion 
following Mr. Robinson’s paper to the 
Institution of Mechanical Engineers, re- 
ported elsewhere, in which the general 
consensus of opinion was to. accept 
standardisation of valves, pipes, connec- 
tions and gauges, but leave the machine 
itself alone. After all, most turbine manu- 
facturers standardise as far as possible 
within their own works, and providing 
the B.E.A. specifies consistent steam 
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conditions, standard conditions will auto- 
matically apply without the need for the 
issue of any comprehensive standards, and 
technical development could also take 
place unhampered by any artificial barriers. 


DODOCONCENTRIC 


FARTHED concentric wiring, to the average 
engineer, is as dead as the dodo—a semi- 
mythical system of which but few have had 
experience. Handicapped as it was by the 
regulations prohibiting direct connection 
to public supplies, few of the younger 
generation of wiremen can ever have heard 
of it, save in the earlier editions of standard 
text books, in lecture notes, and on the 
“wiring system’ specimen boards which 
still linger in the forgotten lumber-rooms 
of the less ruthless technical schools. It 
seems possible that with the aid of mineral 
insulated copper-sheathed cable it may be 
due for a re-birth, however. In the last 
five years, two or three large industrial 
installations have used it for single-phase 
lighting distribution, and it seems more 
than likely that the fashion will spread 


INDUSTRIAL ONLY 


ON LARGE industrial installations, earthed 
concentric wiring of this type can offer 
marked economies, since not only is twin 
cable replaced by single-core, but, due to 
the sheath section being in miny instances 
larger than the actual core section, voltage 
drop is actually reduced, thus increasing the 
permissible rating of the circuit. Aguinst 
this advantage, of course, must be balanced 
the need for special fittings, and the neces- 
sity of ensuring perfect joints in the sheath. 
While the cost of special fittings should 
not be a deterrent on large installations, 
for which they would be specially ordered 
anyway, it would be a stumbling block on 
small jobs. Since it is also prohibited by 
I.E.E. regulations from direct connection 
to public supplies, except 
multiple f a 
systems, 4 
po! 


in the case of 
earthed neutral 
we can foresee little future 

for domestic usage, either. = 
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Separation of Leakage Reactance 
in Two-Winding Transformers 


Methods of associating the leaking components 
with each winding are surveyed by the author 


By K. GOLDSMITH, M.Sc. (Eng.), A.M.LE.E. 


HE leakage reactance of a transformer is 

dependent on its leakage inductance which, 
for a two-winding transformer, is commonly 
defined as the flux per unit current produced 
by either winding and not linking the other 
winding, Or, in approximate terms, as the 
difference between the self-inductances of both 
windings and their mutual inductances. The 
existence of leakage flux thus necessitates the 
presence of both windings, and the leakage is 


a fixed quantity for any given transformer of 


fixed dimensions. Since each winding con- 
tributes to the total leakage flux, a leakage 
component can be associated with each 
winding. These leakage components largely 
determine the performance of the transformer 
as a system impedance when on short-circuit 
or under heavy load, and it may be important, 
therefore, to estimate the leakage component 
of each winding separately. 


Equivalent Circuits 

A simple way of representing the circuit 
parameters of a two-winding transformer is 
shown in Fg. la, where R, and R, are the 
primary and secondary winding resistances, 
Z, and Z, the admittances of the primary and 
secondary magnetising branches and X, the 
leakage reactance common to both windings. 
This circuit is equivalent to the more usual 
circuit of Fig. 1b, in which Z, and Z, are 
replaced by the common magnetising branch 
Zy and X, is resolved into its primary and 
secondary components X, and X,._ The second 
circuit is perhaps physically the more correct; 
it signifies that leakage inductances, or react- 
ances, are, like winding resistances, or copper 
losses, associated with a particular winding, 
and that the magnetising branches form in 
effect a mutual reactance determining the flux, 
and hence the energy, transfer from one wind- 
ing to the other. But it is clear that leakage 
cannot exist without the presence of both 
windings, and it is very difficult, therefore, to 
determine the leakage inductances separately 
for each winding. 


Leakage Fluxes 


The flux set up by an energised transformer 
winding is divided into two parts, the bulk 
consisting of the useful flux linking both 
windings, and the remainder of the leakage flux 
linking one winding only. Most of the useful, 
or mutual, flux passes through the iron core, 
although a small proportion may exist outside 
the iron circuit. The leakage flux passes partly 
through iron, partly through copper and partly 
through air as is shown in Fig. 2. If, in a core- 
type transformer, the windings are on one of 
the outer legs, some of the leakage flux of the 
inner winding passes through the iron core, and 
some of that of the outer winding through the 
transformer tank and iron stray paths, such as 
bolts and clamping plates. With the windings 
on the centre leg, more leakage flux will pass 
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Fig. |. Equivalent circuits of transformers 
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Fig. 2. Diagram showing leakage flux paths through 
iron and copper and air 


through the outer legs, and less through iron 
Stray paths. The amount of this “stray” 
leakage flux will be still smaller in shell-type 
transformers. The reluctances of the leakage 
flux paths associated with each winding will 
thus depend on the type and construction of the 
transformer, the overall reluctance being 
usually smaller for the inner winding. 

The reluctances are, however, also affected by 
the loading of the transformer; this produces 
Magnetic distortion, primarily a displacement 
of the primary flux by the secondary magnetis- 
ing force, which reduces the mutual flux and 
thereby increases the leakage flux. Partial or 
complete saturation of some of the iron paths 
would also critically affect the reluctance of the 
leakage paths. Two difficulties thus arise if an 
attempt is made to separate the leakage induct- 
ances of a transformer into primary and 
Secondary components: 


1. Calculation of the separate leakage 


inductances from the constructional data of 


the transformer is extremely difficult and 
accurate calculation impossible owing to 
uncertainty as to the position of the reluct- 
ance paths. 

2. Correlation of data obtained for a given 
transformer under no-load and _ full-load 
conditions, and thus computation of separate 
leakage inductances, is usually not possible, 
owing to the different state of magnetisation 
of the iron in the two cases 


Simple Circuit Calculations 


It is frequently assumed that the equivalent 
terminal inductance of a transformer with the 
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secondary winding on short-circuit is given by 

L.=L,+ K*L,—2KM=1,+ K4l,- - - (1) 
where L, and L, are the primary and secondary 
winding inductances, M the mutual inductance 
between the two windings and K the primary 
to secondary turn ratio. It is assumed in 
equation (1) that 1,=L,—M and |,=L,—M, 
and that, in accordance with the discussion 
above, all measurements are carried out at 
sufficiently low currents to permit the per- 
meability of the transformer iron to remain 
substantially constant. 

According to equation (1), the total leakage 
inductance is equal to the equivalent short- 
circuit inductance, but, if this is to be correct, 
the admittance of the magnetising branch must 
be negligible compared with that of the short- 
circuited winding or, alternatively, the imped- 
ance of the latter must be very low. But, even 
if this is the case, it is necessary to know 
1,/K7l, as well as L, before a separation of 
leakage inductance can be attempted. Although 
it is frequently assumed that |,/K*l,=1, there 
is abundant experimental evidence that this is 
not normally the case even for concentric coils 
of equal axial length and symmetrical arrange- 
ment; the leakage inductance associated with 
the inner winding is usually the smaller 


Alternative Approach 


A different method of approach is offered 
by computation of |, and |, from values of 
L,, L, and M measured, say, on a Suitable 
bridge. The principal difficulty in iron-cored 
transformers is that, apart from changes of 
self and mutual inductances with the loading 
of the transformer, these quantities are very 
large and L,—M and L,—M thus represent 
small differences of large quantities and are 
therefore difficult to determine accurately. The 
larger the transformer the greater will be the 
difficulty of computing the separate leakage 
inductances from measured self and mutual 
inductances. 

In air-cored transformers, however, i.e. in a 
system of two coupled coils, this difficulty does 
not arise, and 1; and 12 can be found from 
measured values of L;, L2; and M to a reason- 
able degree of accuracy. An alternative 
method is to use Maxwell's equation for the 
total equivalent inductance of two coupled 
coils with a short-circuited secondary 

«w*L,M? 
L=L, (2) 
R,?-+-w?L,? 
where R, is the secondary resistance and w 
2nf. Any of the quantities in this equation 
can be found by measuring L, at different 
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frequencies and thus obtaining a sufficient 
number of simultaneous equations. 1, and |, 
can be calculated directly by substituting 
1,=L,—M and 1,=L,—M in equation (2); 
this gives 
(R;? + wl, (lz + M)) 
=1-+M ———————— (3) 
R,?-+-w* (1, + M)? 

The accuracy with which I, and |, can be found 
is brought out in Table | where the results 
obtained by different methods are compared, 
but even for this simple system of coils, only an 
approximate determination of the separate 
leakage inductances is possible since small 
discrepancies between the measured and calcu- 
lated self and mutual inductances may lead to 
large discrepancies between the corresponding 
leakage inductances. Thus, a difference of 3°, 
between M(A) and M(B) produces a difference 
of 24°% between 1,(A) and 1,(B). 

The data show, however, that, as pointed out 
above, |,/l, for concentric coils of equal axial 
length is not unity, and that 1,/l, is usually 
larger than L,/L, (e.g. for the data under A in 
Table 1, 1,/l,=2-23, L,/L,=1-085), because 
L, and L, have a large common component. 
This latter point emphasises that the ratio of 
L,/L, gives no indication of the relative magni- 
tudes of |, and |,. 


Separation By Calculation 


The leakage inductance of a core-type trans- 
former increases with the number of turns and 
the gap between the coils, with the width of the 
coils and with decreasing coil length. It is 
possible to calculate the leakage inductance 
from the transformer dimensions, and thus to 
take account of the separate contribution of 
each winding to the total leakage inductance. 
Such calculations are, however, usually very 
complex and only an approximate value of the 
separate leakage inductances can be obtained 
for comparatively simple winding arrange- 
ments. 





TABLE I 


Separation of leakage inductances for two coupled coils 
Inductances 
(micro-henries) 1 +1, 
A. Values of L), 

L> and M 

measured ... 102 94 

B. Values of Ly, 
L2 and M 
calculated from 
equation (2) 

C. Values of 
and |, calcu- 
lated from 
equation (3) 


87:5 145 65 21 


101-2 97 90-2 11:0 68 
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Rogowski! has developed a correction factor 
which permits calculation of the effect of the 
iron core on the leakage inductances. These 
can thus be computed in the first instance on 
the assumption that the transformer is air- 
cored, and the resulting inductances can be 
corrected for the presence of the iron by multi- 
plying with the Rogowski factor. Use of this 
factor is subject to many limitations; it is not 
valid, for instance, for transformers with 
unequal coil lengths, asymmetrical coil dis- 
tribution and coils interrupted by tappings. 

A different method has been put forward by 
Kapp’, where the leakage inductances are 
calculated on the assumption of a simple flux 
distribution between the windings. Kapp’s 
method is widely used for the calculation of the 
total leakage reactance (vide Ref. 3), but it also 
permits separate primary and _ secondary 
leakage coefficients to be obtained, the secon- 
dary coefficient being usually very small coms 
pared with the primary coefficient. 

Neither method is entirely satisfactory under 
practical conditions, and it. will usually be 
necessary to resort to experimental techniques, 


Separation By Experiment 


The two most common methods of measur- 
ing transformer leakage inductances are: 

(a) Short-circuit tests, where one winding is 
energised and the other short-circuited. 

(b) Back-to-back tests, where both windings 
are energised. 

Both tests aim at eliminating the flux common 
to the two windings and measuring the 
remainder, which is the leakage flux. If it is 
desired to find the leakage component of each 
winding, it is usual to make assumptions as to 
the flux or voltage distribution between the two 
windings (i.e. by assuming 1,/K*l,=1). For 
unity-ratio transformers, results can be 
obtained by these methods, but they are by no 
means accurate. If the turn ratio is not unity, 
the inaccuracies are likely to be greater. 

Several investigators have suggested experi- 
mental methods for resolving the leakage 
reactances into primary and secondary com- 
ponents. Boyajian* has described four 
methods for a two-winding transformer which 
are perhaps best known. In all of the methods, 
the mutual flux is eliminated by connecting the 
windings in parallel or in opposition (back-to- 
back test), and the distribution of the remaining 
leakage flux is found by measuring the corres- 
ponding voltages. But this is only possible if 
the magnetising forces exerted by each winding 
are equal. The four test circuits suggested by 











— a 


PRIMARY IMPEDANCE DROP 





ELECTRICAL TIMES 


Separation method with 3-phase 
Trans‘ormers 
A fifth method of separation proposed by 
Boyajian can be used for three-phase trans- 
formers. The relation between the distribution 
of exciting cur- 
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Fig. 3. Regulation due to exciting current 


Boyajian are shown on this page. If 
the primary winding is energised by 
its exciting current aid connected in 
series-opposition with the secondary 
winding (Fig. 3), the voltage be- 
tween the two adjacent primary and 
seeondary terminals is a the 
pfimary impedance. The same test can be 
repeated for the secondary winding, and the 
ratio of the two terminal voltages will then 
bé equal to the ratio of primary to secondary 
impedance. This test can only be used for 
umity-ratio transformers. Similarly, the divis- 
ion of the exciting with the two 
windings excited in parallel (Fig. 4) can 
bé used as a measure of the leakage im- 
péedances; the currents will divide inversely 
to their respective 
With the exciting voltage applied 
the two adjacent primary and secondary 
tefminals and both windings again § con- 
nested in series-opposition (Fig. 5), the 
voltage across each winding will be dependent 
on the corresponding leakage impedance, and 
will thus denote the impedance distribution 
For transformers where the turn ratio is not 
ufity, a separate identical transformer is 
required to energise the secondary winding. 
This latter test is simplified to some extent if 
a ‘current transformer is used to load the 
secondary winding. In the parallel impedance 
test (Fig. 6), the same result is achieved by 
connecting the two windings in parallel- 
opposition; the ratio of the leakage impedances 
is then given by the ratio of the respective 
winding currents. As in the previous test, a 
separate transformer can be used for turn 
ratios other than unity The advantage of 
carrying out such with load currents 
rather than with exciting currents is that, 
in the former the state of magnet- 
isation of the transformer core approaches 
that experienced under normal operating 
conditions, and the leakage reactances 
therefore more representative of 
ditions 
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rents and leak- 
age impedances 
for windings ex- 
cited in parallel 
also applies ap- 
proximately to 
higher harmonics 
of the exciting 
current. If, for 
instance, two 





Division of exciting current 
delta - connected 


windings are 
connected in 
parallel, the 
division of the 
third harmonic 
exciting  cur- 
rents between 
them will be 
inversely de- 
pendent on the 
respective leak- 
imped- 
ances In a 
more complex 
method devel- 
oped for three- 
phase transfor- 
mers by Dahl, 
use is made of 
the third harmonic currents passing through 
three identical and interconnected _ three- 
phase transformers The method can be 
used for multi-winding transformers, but 
attempts to apply it to single-phase trans- 
formers have not met with success 


MAIN TRANSFORMER 
age 








Fig. 5. Series-opposition test 


Restriction of Application 


All the methods for the experimental 
resolution of leakage reactance outlined above 
can be used 11 only two cases 

1. For unity-ratio transformers if a common 
source of supply is used for both windings 

2. For other transformers if at least 
identical transformers, or suitable current 
transformers, are available with mains supplies 
of sufficient capacity to permit the loading of 
the low-voltage windings 

Transformers with split primary or secondary 


windings are an exception; these windings can 


two 
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be connected in opposition and the leakage 
reactances can be separated by treating each 
winding as an independent unity-ratio trans- 
former. , 

One difficulty common to all tests is the 
change of the reluctance of the mutual and the 
leakage flux paths with load current; this may 
introduce considerable errors in the computa- 
tion of the separate leakage reactances. This 
change does not permit correlation of the 
results obtained by different methods of con- 
nection, unless the load conditions have been 
approximately the same in each case. 

A New Method 

It is clear from this discussion that separa- 
tion of the leakage reactances of a given single- 
or three-phase transformer is not an easy 
matter, particularly if neither sufficient con- 
structional data to permit approximate calcu- 
lation nor sufficient experimental facilities, such 
as transformers for back-to-back tests, are 
available. It has been pointed out earlier 
that Maxwell’s coupling equation can be used 
for air-cored transformers to compute I, and I, 
from values of L, measured at different 
frequencies. Application of the same tech- 
nique to iron-cored transformers is made 
more difficult because of their large self and 
mutual inductances and, in general, the con- 
siderably smaller change of L, with frequercy. 
Such a technique would, however, have such 
advantages over the methods outlined above 
that it appears worthy of more detailed con- 

sideration. 
If, in Fig. 
~ Ib, X, and X, 
are replaced 
by the leakage 
inductances |, 
and 1,, and 
Zy is resolved 
into its mag- 
netising and 
loss compo- 
nents Ly and 
Ry, both con- 
nected in series, the equivalent short-circuit 
inductance L, is given by 
Lyt?s+hRy?+o? (1,.Ly(l, + Ly)) 

Le=1,+—-—— — 4) 
(rT, T Ry)’ . a (I, T Ly)? 
where all quantities are referred to the primary 
side. 

Experiments have confirmed that, at fre- 
quencies below about 1,000 c/s, the variation 
of L, with frequency is largely governed by this 
equation and that the other parameters in the 
equation, except w, remain substantially 
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Fig.6. Parallel impecance test 
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constant. The fact that such a variation is 
possible, even in comparatively large trans- 
formers, proves that Zy cannot be negligible 
and that equation (1) cannot be used. On the 
other hand, |, and |, can be calculated from 
equation (4) if values of L, have been obta‘ned 
at a sufficient number of different frequencies 
to permit elimination of Ly and Ry, both 
of which are difficult to determine by other 
means. Equation (4) is likely to give reasonable 
results for small transformers with a com- 
paratively large leakage inductance, but, for 
larger transformers, the solution of the equa- 
tion may be found as a small difference 
between two large numbers. One method of 
overcoming this difficulty is to reproduce 
several points at different frequences on an 
equivalent inductance-frequency curve by 
trial and error, using values of L, calculated 
from equation (4) with the constants referred 
to a unity-ratio transformer. This is only 
likely to be successful if there is an appreciable 
variation of L, at lower audio frequencies; it is 
applicable, however, to single- and three-phase 
transformers in any connection. 


Pract‘cal Val -es 


Using this method for a unity-ratio 50 VA 
transformer, the primary and _ secondary 
leakage reactances at 50 c/s were found to be 
0-0115 and 0-0110 ohms respectively. For a 
500 kVA 12,500/400 V single-phase transformer, 
the corresponding values were 17:3 and 
0-0157 ohms, or 5-6°% and 49°, in terms of the 
percentage reactance. In both cases, the drop 
in L, between 50 c/s and 1,000 c/s was greater 
than 5%. 

It is interesting to note that 1,/K21, is consider- 
ably smaller for the iron-cored transformers 
than for the air-cored coil (1-05 and 1-10 as 
compared with 2-23); this is due primarily to the 
effect of the iron core on the secondary leakage 
inductance. Ona the basis of these results it 
may be argued that the error in assuming that 
1,/K2l,=1 is unlikely to exceed 10°, but there 
is little evidence to support this argument; the 
error may be greater in larger transformers. 
The new method, which ignores frequency 
effects in copper and iron, is only an approxi- 
mate one, but it may be useful in cases where 
other methods of separating the leakage 
reactances are not applicable. 
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Ow reader 


Total Research 
ARISING out of “Meteor's” comments in 
your issue of November 23 on the desirability 
of adequate research to ascertain fully the 
users’ requirements before new apparatus is 
manufactured for the home, we would like to 
emphasise that a golden opportunity for obtain- 
ing a widespread consensus of opinion is pro- 
vided in the new campaign of the Electrical 
Association for Women. The questionnaire, 
“Towards Perfection,” has been drawn up 
with the express purpose of enabling users of 
electrical apparatus to put forward their views 
On the design and performance of the electrical 
appliances available today, in order that data 
@nd suggestions may be forthcoming to in- 
fluence the design of the appliances of to- 
Morrow. 

Already over 10,000 copies have been circu- 
lated all over the country, and the only quali- 
fication for expressing a point of view is per- 
sonal experience of the apparatus under survey 

May we, through your pages, invite all those 
who come within this category, men or women, 
tO participate in this investigation, the results 
Of which will ultimately benefit both producers 
and users of domestic electrical equipment 

Caroline Haslett 
THE ELECTRICAL ASSOCIATION Director 
FOR WOMEN 


Sa ° 


Floating Power Plant 
THI report in the November 16 issue of the 
Exiectricat Times of the use of floating, power 
plant at San Juan and Rio de Janeiro lends 
point to a recent suggestion of mine that such 
equipment might be used (but in larger units) 
on the peak loads when moored at suitable 
berths in the numerous river estuaries of this 
island. 

The comparative simplicity of this type of 
plant and the absence of complicated civil 
engineering works would enable the deficiency 
of generating capacity to be overtaken more 
quickly in association with the longer term 
programme of construction of the more per- 
manent land super-stations, 

Peak load plant must of necessity be low in 
cost, and the advantages in the handling of 
coal and ash will be obvious 

Recent television broadcasts have 
the S.S. Aquitania being broken-up, not to 


shown 


ELECTRICAL TIMES 


3 views... 


mention the battleship Warspite, and one is 
tempted to ask—Could not the hulls of such 
ships be gutted out and equipped with suitable 
quick-starting turbo-alternator plant with a 
view to overtaking and keeping pace with the 
ever growing load? 


S. 1. Hosking 


Sub-area Engineer 
M'DLANDS ELECTR'CITY BOARD 
WOLVERHAMPTON 


T. P. Wilmshurst—An Appreciation 
| HAVE noted with great interest in your 
current issue in “Our Readers’ Views” column 
the remarks of Mr. W. E. Warrilow regarding 
that great personality who has just passed from 
us. The expressions so admirably set forth by 
Mr. Warrilow will be shared by many engineers 
in the industry who were privileged to enjoy 
the personal friendship of Mr. Wilmshurst. 
My own personal contact, which extended 
over a period of 30 years, both as an assistant 
to him and later to take over the duties at 
Derby, an undertaking which due to his 
energy and foresight was in the forefront of 
much that is now standard practice in our 
industry, enables me to endorse most warmly 
Mr. Warrilow’s comments. Like many other 
engineers I can say very truly that we were all 
the better for having known him 
YORKSHIRE ELECTRICITY BOARD Manager 
No.4 SUB-AREA,. LEEDS 
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Chokeless Fluorescent Lighting 
REFERRING to the letter under the name 


of “Interested,” in the November 23 issue of 
the ELECTRICAL TIMES I can only imagine that 
your reader is confusing something, which he 
saw some years ago, with the present develop- 
ments. 

It is a matter of fact, that the overall effici- 
ency of these new chokeless fluorescent lighting 
circuits is far less than that of fluorescent 
lighting with the normal auxiliary gear, but is 
nevertheless approximately double that of 
tungsten lamps on their own. 


FE. RB. 


San yer 


LIGHTING SERVICE BUREA\ ~ Monoger 
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Electromagnet 


William Sturgeon, its inventor, 


died 100 years ago 


N! XT Monday, December 4, marks the cen- 
1 tenary of the death of William Sturgeon, 
contemporary of Faraday, pioneer of the elec- 
trical industry, inventor of the electromagnet and 
founder of the first association of electrical 
engineers, thus anticipating the Society of Tele- 
graph Engineers, forerunners of the I.E.E., by 
more than 30 years. 

Born ip 1787, William Sturgeon was one of 
those many remarkable men produced during 
that century. The son of a Lancashire shoemaker, 
he was apprenticed to that trade, but at the age 
of twenty-one, after two years as a militiaman, 
joined the Royal Artillery as a private 

During his army career he spent his leisure 
hours in the barrackroom studying mathematics, 
Latin and Greek, modern languages and natural 
philosophy. He also taught himself lithographic 
drawing and managed to carry on his original 
trade while serving in the ranks 

Following his discharge in 1820, on a pension 
of a shilling a day, he resumed the trade of shoe- 
maker, continuing his scientific pursuits and 
making several contributions to the Philosophical 
Magazine. In 1824 he was appointed Lecturer in 
Science at the East India Company's Academy at 
Addiscombe. 


The Magnet 


Although, according to Joule, Sturgeon had 
discovered the soft iron electromagnet in 1823, he 
did not publish his results until 1825, when he 
submitted a “complete set of electromagnetic 
apparatus” to the Royal Society of Arts. The 
horse-shoe shaped magnet illustrated here con- 


The original horseshoe 
electromagnet showing 
mercury cups for 
connecting the battery 


NOTE—Both illustrations 
are reproduced from Sir 
1. A Fleming's book 
Fifty Years of Electricity 


(Wireless Press Ltd.) 


sisted of a bent iron rod about a foot long and 
Lin. diameter, varnished and coiled with a left- 
handed helix of 18 turns of stout copper wire 
whose ends, dipping into the mercury cups shown, 
made contact with the wires from the battery 
This also was Sturgeon’s own design, and was 


considerably lighter than anything previously 


William Sturgeon 


produced. It consisted of two hollow copper 
cylinders with a zine cylinder in between, and had 
a plate area of some 130sqin., weighing only 
1 lb Soz.; the previous smallest battery being 
Groves gas battery, weighing from 12-13 Ib, 
Nevertheless, the magnet, when excited by this 
cell, was capable of supporting a 9 Ib iron weight, 
As the inventor claimed: 

the apparatus which I now submit to the 
attention and impartial consideration of you? 
aluable Society, acting on the principle of powers 
ful magnetism and feeble galvanism will, | trust, 
be found more eligible and efficient than any othet 
that has yet been brought before the public 

At the same time, a straight bar magnet was 
submitted, with the comment: 

This arrangement communicates magnetism 
to hardened steel bars as soon as they are put ia 
and renders soft iron within it magnetic during thé 
time of action: it only differs in being straight, and 
thereby allows the steel or iron bars to slide im 
and out ” 


The original magnet, in the hands of Dr. Joule, 
later supported 50 Ib, or 114 times its own weight, 
The Royal Society of Arts awarded him a silver 
medal and a premium of thirty guineas. 


Further Researches 


In 1830, Sturgeon published a pamphlet, 
“Experimental Researches in Electromagnetism, 
Galvanism, &c.”’ and a year later was working on 
Arago’s “magnetic rotations,” and had come to 
the conclusion that the effects were caused by 
a disturbance of the electric fluid by magnetic 
action, when Faraday published his brilliant work 
on the relation between electricity and magnetism. 
In 1832 he constructed an electromagnetic rotary 
engine which was, according to Joule, the first to 
develop any considerable mechanical force. In 
1836, he communicated to the Royal Society 
a full description of a magneto-electric machine 
having a longitudinally wound armature and a 
magneto-electric generator in which an iron core 
was used for the armature 
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In these machines, Sturgeon had eliminated 
mercury contacts and replaced them by what he 
called a discharger,”’ the fore- 
runner of the commutator, and he expressed the 
belief that magneto-electric machines thus equip- 
ped would ultimately supersede batteries in the 
generation of electricity 

For some reason this paper Was not published 
in the Royal Society's Philosophical Transactions, 
and remained unpublished until, in 1850, it was 
published in Sturgeon’s own book, “Sciet.tific 
Researches.”” It is interesting to note that his 
paper specifies the performance of his machines 
in terms of the quantity of gas liberated by elec- 
trolysis of acidulated water over a certain time at 
a given number of revolutions per minute 

Other work on which Sturgeon was engaged 
included the solution of certain difficulties in 
figing of gunpowder by electrical neans; the 
COnstruction of a machine for electric 
CHring the fracturing of Leyden jars, the unequal 
h@ating of the two poles of an arc; non-magnetic 
alloys of iron; and atmospheric electricity, which 
igvolved more than five hundred kite experiments 

In 1838 he was appointed Superintendent of 
the Royal Victoria Gallery of Popular Science in 
Manchester, an institution which untor- 


“unio-directive 


snocks 


was, 
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tunately, too far ahead of its time and @ésed 
owing to financial difficulties, after onfy four 
years. He then had to depend on the profession 
Ol an itinerant scientific lecturer—a precarious 
method of existence From 1845 he lived 
in poverty until repeated representations by 
Dr. Prince Lee, first Bishop of Manchester, and 
Dr. Binney, president of the Literary and Philo- 
sophical Society of Manchester, secured him 
a Government grant of £200 and an annuity of 
£50 which, however, he enjoyed for less than 
two years. He died on Sunday, December 4, 
1850, at Prestwich, near Manchester, and is 
buried in Prestwich Church 


Forerunner o; the LE.E. 


It is not generally realised that Sturgeon 
founded the first electrical association. 4#e 
“Electrical Society” held its inaugural -meeting 
on May 16, 1837, with Sturgeon in the chair 
With headquarters at Adelaide Street, Strand, 
its minute book is now one of the treasures of 
the I.E.E. He also published the first electrical 
periodical, the Annals of Electricity, which ran 
trom 1836, with one interruption, till 1843, when 
it died for lack of support 





FLUORESCENT STAGE LIGHTING 


HE reopening of the Regent Theatre, Kings 
Cross, as a live theatre will be a noteworthy 
OGcasion, since it is claimed to be the first theatre 
im the world to be equipped with fluorescent stage 
lighting 
Familiarly known to many Londoners as the 
“Buston” Music Hall, this theatre has been 
ainema since 1927, and is now reverting to live 
Cftertainment with a pantomime on Boxing Day 
It is being redecorated, re-carpeted and re-seated 
throughout and equipped with the Atlas fluores- 
C@nt stage lighting system developed by Thorn 
Electrical Industries Ltd 
The equipment consists of four-colour fluores- 
cént lighting controlled by a 72-way dimmer 


The control board at the Regent Theatre 


board specially designed for both fluorescent and 
incandescent dimmers, and fitted with 2-way and 
“off” colour-master switching on the fluorescent 
section, and individual 2-way and “off” switching 
on the incandescent section. The Juorescent 
dimmers are arranged in four rows and the incan- 
descent in three rows, the whole being operated 
by cross grand master control. The stage is 
equipped with a float, three battens and a cyclo- 
rama batten, and there are ten plugs provided 
so that the new four-colour fluorescent wing 
floods or ground rows may be used in conjunc- 
tion with the incandescent spots which are, of 
course, an essential part of stage technique 

The most remarkable feature of this installa- 
tion is the fact that the total lighting load is only 
12°83 KW, which is just a fraction of that which 
is normally used on a stage of this size. The sav- 
ing of gelatines is another item which has con- 
siderable bearing on the economics of this new 
form of stage lighting, as by the use of fluorescent 
lamps of the three primary colours, colour mixing 
is a simple matter from the switchboard, and 
some startling colours may be obtained. It is 
interesting to note that an equivalent incandescent 
installation of four 27ft. battens and a float, 
together with ten 1,000 W floods would consume 
37 kW, which is just about three times that of the 
new system Added to the above-mentioned 
equipment there are six F.O.H. 1,000 W spots, 
and the usual stage, fly and float dips which cater 
for an incandescent load of 34 kW 

The equipment is being installed by the G.E.T. 
Installation Co., Ltd., of Croydon 
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DESTRUCTIVE HARMONICS 


Complicated invest:gat:on tracks principal cause of calle breakdowns 


ABLE faults should be unusual occurrences, 

and when their frequency began to rise on 
the Southern Reg on B R. 33kVsystem, a close 
investigation into the causes was initiated by 
British Railways and the manufacturers con- 
cerned. The interesting story of the combina- 
tion of unusual circumstances that was dis- 
covered was told to the I.E.E. supply section 
last week, when Messrs. S. B. WARDER, 
M.L.E.E., M.I.Mech.e. (British Railways), E. 
FRIEDLANDER, Dr. Ing., M.1.E.£. (G.E.C.), and 
A. N. ARMAN, Ph.D., M.LE.E., A.M.I.Mech.E. 
(Pirelli General Cable Works), read a paper 
dealing with the work carried out. 

The cable concerned is a paper-insulated, 
oil-impregnated and lead covered type, mainly 
of 0-1 sqin. cross-section, most of the 416 
miles in use being run in either sand-filled 
surface concrete troughing or in wooden 
troughing supported on posts. 113 mercury arc 
rectifier substations are fed by such cable, each 
consisting of an oil-immersed naturally cooled 
outdoor transformer and a 2,500 kW, 6-phase 
12-anode water-cooled steel tank rectifier. 

rrom 1931 to 1943 there was little cable 
trouble on the system, but after that year 
faults occurred more frequently, reaching 14 
in the first ten months of 1945. A majority of 
faults occurred on the yellow phase, and a dis- 
proportionate number in tunnels and in cable 
that was buried. 

The faulty cable sections showed that the 
cable had been well impregnated, and that no 
excessive drainage had occurred. Waxing 
seemed extensive, and of a darker colour than 
usual, and some treeing was found. Small pin 
holes, often uncarbonised, were usually found 
in the inner layers of insulation. Cable in- 
stalled in tunnels showed even more pro- 
nounced waxing, and the power factor at 
working voltage increased with distance from 
the tunnel mouth. 


Cause of Faults 


There seemed to be four likely sources of 
disturbance to account for the faults: (a) faulty 
cable manufacture; (5) surges; (c) neutral in- 
stability; (d) harmonics. Possibilities (a) and 
(c) were readily disposed of. Closer attention 
was given to the chance of surges, but it was 
decided that current chopping, even allowing 
for voltage doubling due to reflection from 


open-ended feeders, could not produce a 
breakdown voltage. Surging rectifiers were 
even less likely a source of the trouble, since 
the transformer insulation would be over- 
stressed before the cable papers. Multiple 
reignition of circuit-breakers dis-connecting 
an idle cable was also ruled out. 

Harmonics remained as the probable cause 
of trouble, and the possibility of asymmetry 
(to account for the yellow phase breakdowns) 
was also to be looked for in detailed investi- 
gations. Irregular commutation due to the 
presence of harmonics, and leading to an 
amplification of them, was found, and with it 
some asymmetry in the voltage. As a result 
of asymmetrical commutation, there was the 
saturation of the interphase transformers, and 
all these factors helped to account for the pre- 
ferential breaking down of the yellow phase, 
when the asymmetrical iron arrangements of 
the main transformers and the fact that phase 
connections were always the same, was taken 
into account. 


Harmz-:nics and Dielectrics 


One effect of the presence of harmonics is an 
increase in the dielectric losses in the cable. 
For 33 kV cables, however, such losses are 
only a secondary factor in determining thermal 
stability. The harmonics in the case under 
investigation had the further effect of increas- 
ing the crest voltage by 20%, causing the 
cable to operate effectively at 40kV. This 
could cause some shortening of life, but other 
phenomena due to harmonics have a more 
serious effect. 

Some residual voids are inevitable in. all 
solid-type cables, and in the type considered 
will be stressed at about 123 kV/cm r.m.s. at 
normal voltage. The larger voids may have 
a mean breakdown stress of 25kV/cm, so 
there will be internal discharges. Investiga- 
tions not fully reported in the paper have 
shown that repeated breakdown of voids can 
occur during intervals of rising voltage, and 
for a waveform containing harmonics, the 
number of rising portions, and hence break- 
downs, is increased. Indentations near the 
crest value have the greatest effect, and such 
indentation was found to be greatest on the 
yellow phase, the valley formed being 18°5% 
of the crest height as against 13°5°% for red 
and blue phases. 
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Voids in the dielectric develop during cable 
service, and gradually alter their distribution 
and size due to the heat cycles to which the 
cable is exposed. Operation under voltage 
stress only, without heat cycles, tends to give 
a higher power factor/voltage characteristic 
than when heat cycles are applied—and the 
cables in tunnels and buried did not experience 
heat cycles due to solar radiation. 


Conclusions 


Summing up, it would appear that break- 
down depends on a balance between void 
formation, and their increase with time and 
voltage application, and a reduction of the 
voids by regular heat cycles. If the number of 
discharges in voids is increased, due to har- 
monics, and the curing effect of heat cycles is 
reduced due to the absence of irradiation by 
the sun, the life of a cable may be shortened 
very considerably. 

Harmonics may be reduced by intercon- 
nection, with consequent parallel loads exer- 
cising a damping effect. So far this has not 
been possible to any great extent, but the 
commissioning of Croydon B power station 
has provided an opportunity to check this 
possibility. The use of oil-filled cables, in 
which voids are less likely to occur, is another 
recommended precaution. 


DISCUSSION 


Mr. C. M. Cock (English Electric) said that 
faults on the system continued to develop at an 
increasing rate after 1945. He thought, in spite of 
the paper, that there was no argument against the 
possibility of faults being due to manufacturing 
Weaknesses in various cable lengths. In any case, 
feliance should not be placed on the curing effects 
of heat cycles 

Dr. L. G. Brazier (BI. Callenders) criticised 
the authors’ statement that heat cycles were bene- 
ficial, and said that he did not think that the view 
put forward in the paper would receive general 
Acceptance amongst cable engineers. He looked 
for a simpler explanation than was given in the 
paper. At about the time the cables were made, 
experience with 66 kV solid type designs showed 
that manufacturing techniques in the field of 
impregnation were unsatustactory 

Dr. S. Wuirentap (E.R.A.) said that the 
E.R.A., which consulted, were in broad 
agreement with the explanation offered in the 
paper, except in regard to the magnitude of the 
effect of internal discharges and harmonics. He 
doubted if it would be greater than the effect of 
the crest voltage increase. He suggested that the 
concentration of the faults on the yellow phase 
might be due to some “decrease in the perfection 
of manufacture.” He agreed with the suggestions 
made for modifying the system design. 


was 
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Mr. T. R. P. HARRISON (W. T. Heidley’s) 
thought that the conclusion that the trouble was 
due to discharging voids was reasonable on the 
evidence given, but he was not sure if the full 
story was told. In particular, he asked about the 
tunnel contour and gradient, and the dielectric 
thickness. He added that the oil-filled cable was 
not the only type free from void trouble. 

Dr. A. E. W. AUSTEN suggested that the paper 
contained internal discrepancies, and that in the 
absence of further evidence the author's case on 
harmonics was “not proven.” 

Mr. E. L. Davey (W. T. Glover) spoke of the use 
of 250 c/s voltages to give accelerated cable testing. 
He said that harmonic troubles could be avoided 
by increasing the dielectric thickness with mass 
impregnated cables, and avoided by the use of 
pre-impregnated designs. He thought that the 
increased crest voltage was no reason for break- 
down 

Mr. J. H. Mason (E.R.A.) described work 
carried out by the E.R.A. on discharges in voids 
in dielectrics, and Mr. Wess (British Railways) 
reviewed the methods used in obtaining the oscillo- 
graphic and other field evidence for the investi- 
gation. Measurements included the photograph- 
ing of more than 2,000 oscillograph traces 

Dr. W. G. THOMPSON (G.E.C.) emphasised that 
from the economic viewpoint, the results given in 
the paper had to be considered against a back- 
ground of rectifier experience, which included very 
few breakdowns of the type described. Economics 
also applied to the preventative action; although 
the use of 12-phase rectifiers would reduce the 
chance of trouble occurring, this was insufficient 
ground for abandoning the well tried 6-phase 
type. 

Mr. P. M. HOLLINGSworTH challenged the 
author’s recommendation for the use of oil-filled 
cable; he thought that they had ignored the 
improvements that had taken place in solid type 
cable design. He agreed with the authors’ remarks 
about the beneficial effects of gentle heat cycles 

Mr. C. N. DAWSON suggested the introduction 
of nitrogen at a comparatively low pressure as 
a means of suppressing ionisation. 

Mr. T. E. CaLver.ey (English Electric) thought 
that in the absence of capacitance there would be 
very little harmonic content in the supply voltage. 
In any case, he would have thought that one 
particular harmonic would have been prominent. 
He also inquired, with reference to assymmetry, 
if the yellow phase was joined to the euter-leg 
windings of the delta-connected transformer. 

The authors replied at some length. Dr. 
FRIEDLANDER explained in some detail the dis- 
charge mechanism that had been assumed 
Dr. ARMAN Said that manufacture in 1931, when 
the cables were made, certainly left something to 
be desired, but the important point was that 
similar cables had given no trouble. The three- 
phase cables in the tunnel had been cut on site 
from one factory length, and the dielectric thick- 
ness was 0:375 in., with 3-5 mil papers. The tunnel 
gradient, if there was any departure from the 
horizontal, was very slight. 





30 NOVEMBER, 1950 





by MEGOHM 


. 











YOUNG friend of mine, with a flair for 
woodwork, recently constructed a simple 
but well proportioned table standard of pleas- 
ing design, consisting essentially of a square 
stem mounted on a square base. Being not 
unmindful of the dangers that beset the amateur 
wireman, he asked my advice as to the best 
method to adopt when completing the electrical 
part of the fitting; expressing a preference for 
a push-bar type of holder to control the lamp. 
On the face of it, this seems a very simple 
problem to solve, but the longer one considers 
the matter, the more complicated it becomes. 
The first question is how best to change from 
the Zin. (in this case) square stem, to the 
round shape of the holder, without loss to the 
general neat appearance one hopes to maintain. 
Consideration of this problem, bearing in 
mind the stock fitments available, inevitably 
brings us to the old query whether ‘tis better 
to earth or not to earth. Let us consider the 
pros and cons. 


Lampholders 


For most domestic situations I should prefer 
the all-insulated method, with a holder of the 
back-plate type, and a suitable “skirt” to en- 
close the lamp cap. Unfortunately, the only 
standard holder of this type has a large round 
backplate, quite unsuitable for our purpose, 
which leaves us with those having internal or 
external threads on the nipple of the dome. 

Either of these can be used, but are unsatis- 
factory because they give no adequate anchor- 
age for the flexible lead, and some form of 
nipple is also required to which they can be 
screwed, 

The alternative, the metal holder, has some- 
thing to recommend it. It can be had in a 
variety of finishes, is more robust, need not be 
fitted with a “skirt” and is slightly smaller in 
diameter. But we have the same complication 
that the standard backplate is unsuitable and, 
what is much more important, a holder of this 
type must be earthed—unless we can guarantee 
that it will always be used in an “‘earth-free”’ 
position. 


Lamp Standards 


Agailable lampholders unsuitable 


for this application 


From a casual inspection of the average 
showroom display of floor and table standards 
one might imagine that neither aesthetic nor 
safety considerations have unduly influenced 
the manufacturers, as a metal holder is usually 
screwed to some form of brass nipple without 
any provision for earthing the metal or secur- 
ing the flexible lead. The latter usually emerges 
through a bushed or unbushed hole in the side 
of the base, thus introducing two further points 
where damage to the insulation may take place. 


The néarest relevant standard, B.S. No. 
710, entitled “Electric Reading Lamps,” 
admittedly gives general guidance by including 
a reference to our multum in parvo B.S. 816 
“‘Minimum Requirements,” and the necessity 
for earthing facilities where appropriate, but 
I think something more definite should be 
included to emphasise these two points. 


Some Suggestions 


As a solution to the problem I would suggest 
that what is wanted is a holder, all-insulated 
or metal, with a deeper base which could be 
attached firmly to the wooden standard by 
means of a coarse-threaded bush. The bush 
should be of the self-tapping variety somewhat 
similar to a hexagon-headed male bush used 
for conduit work, but incorporating also some 
simple form of cord grip. The holder could 
thus be securely clamped by using an ordinary 
box spanner. 


Most holders have two small depressions 
which form a register for the porcelain interior, 
and it would be'a comparatively simple matter 
to make one of these into a sidescrew pinching- 
terminal to take an earthwire. By suitable 
design it would then be possible to see if an 
earthwire were connected by merely removing 
the lamp, and the size of the body would not 
be unduly increased, if at all. 

Perhaps this suggestion might be considered 
by those engaged upon the revision of the 
appropriate B.S. 52, though I appreciate that 
this must line up generally with the views of 
our international colleagues. 
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LORD RUTHERFORD MEMORIAL FUND 


IGHTY years ago, in 1871, was born at 
Brightwater, near Nelson in New Zealand, 
Ernest Rutherford, later to become one of the 
greatest scientists in the 
fields of physics and 
electro-magnetism. His 
arrival in England in 
1895 marked the begin- 
ning of a career during 
which the classical theor- 
ies of the permanence of 
matter were destroyed 
and in their place sub- 
stituted the more modern 
concepts of the structure 
of the atom and of radio- 
activity 

Rutherford’s first 
appointment in this 
country was as a research student working under 
Sir J. J. Thompson at the Cavendish Laboratory, 
Cambridge, a position which he held for three 
years when, at the early age of 27, he was offered 
the post of Professor of Physics at Montreal. The 
Work done at Cambridge on the conduction of 
@lectricity through gases, and on the ionisation of 
as by radiation from uranium salts had led 
| a Poe and Soddy to derive a theory of 
*radio-active change.”’ It was only natural, there- 
fore, that further investigation into this topic 

should have taken place at Montreal . 
After nine years in Canada, Rutherford 
@ccepted the Langworthy Chair of Physics in the 
University of Manchester. Here, in collaboration 
With Geiger, techniques were developed for the 
detection of individual atomic particles, and these 


in turn led to the concept of the atom as possessing 
a minute massive nucleus. Experimerts were 
made to probe the nature of the nucleus by tom- 
barding it with a-rays from radio-active sub- 
Stances, and in the course of this work it was 
convincingly proved that when nitrogen was bom- 
barded there occurred a rare but definite emission 
of fast hydrogen nuclei. This was the first occa- 
sion upon which controlled transmutation of 
matter was successfully accomplished. 

In 1932 the climax of this work came when 
Chadwick at the Cavendish Laboratory dis- 
covered the neutron and Cockroft and Walton 
succeeded in disirtegratirg the lithitm atcm by 
artificially accelerated protons. This work owed 
much to Rutherford’s direction and ercourage- 
ment. Unfortunately, Rutherford did not live to 
see the great technological strides made in these 
fields in subsequent years. as he died in 1937. 


The Council of the Royal Society has been con- 
sidering the form a memorial to Rutherford should 
take, and it has been decided to award Rutherford 
Scholarships, tenable for three years, to post- 
graduate students within the British Common- 
wealth, for research studies, and to hold a Ruther- 
ford Memorial Lecture, to be delivered at in- 
tervals at selected university centres in the British 
Commonwealth, at least one in three to be given 
in New Zealand 


For these purposes a substantial endowment 
fund will be needed, and contributions should 
be sent to the Rutherford Memorial Committee, 
The Royal Society, Burlington House, London. 
W.1. Forms for Deed of Covenant may be 
obtained on application to the above address 


Micro-Organisms and Rubber Corrosion 


O' CASIONAL failures of non-leaded rubber- 
insulated cables, buried in the ground, have 
Been found with somewhat abnormal charac- 
t@ristics. A description of these and reasons for 
their occurrence were given in the September issue 
of Electrical Engineering (the official journal of the 
America 1.E.E.). The failures were characterised 
by local regions of low insulation resistance. The 
absorbed water content was no higher than that 
in adjacent regions and the physical properties 
appeared the same. By laboratory tests under 
controlled conditions these failures could be made 
to occur in a few weeks instead of several years 
as in natural circumstances, and by a process of 
elimination it was discovered that the failures 
were definitely due to soil micro-organisms. 

Two distinct modes of attack have been dis- 
covered. The simpler one, applicable to natural 
rubber, is a progressive eating away of the bulk 
insulation The second, a more obscure type, 
creates micropores through the wall, without 
visible surface erosion. This mode is typical of 
synthetics in which the base hydrocarbon or 
polymer does not support microbe growth. 


Micropores are, however, produced by the 
microbes living on minute streaks or veins of 
consumable material scattered in the material 


In order to develop tests which could be applied 
to fairly high anti-microbe resistant compounds, 
an ingenious visual method was devised. In this 
case a sample of the cable material is placed on a 
thin layer of soil sprinkled over moist sand and 
left for a week or two. During this time, fungus 
will develop on the material, and the amount of 
fungus and its ranidity of formation can give a 
criterion as to the degree of resistance to corrosion 


The elimination of corrosion by the addition of 
preventatives is not easy. Manv antisentics are 
completely unsuitable in conjunction with rubber 
insulation. Some are effective before the com- 
pound is vulcanised, but not after. Others are 
inactivated by necessary ingredients. Still others 
leak out and cease to protect the material 
On the whole the problem requires a carefully 
balanced compound to produce insulation with 
sufficient stability in soil, proper physical charac- 
teristics and high electrical quality 
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Dangerous Drill 


\ HILST working at a factory, we received 
a report that a workman had suffered 
a severe shock from a portable hand drill. 

Two switched sockets had been provided for 
the workman’s use, the sockets being fixed one 
above the other. He plugged in the drill lead 
and then an inspection lamp lead. It was when 
he switched on the two sockets that he received 
the shock. I should state now that at the time 
the drill was locked in the “‘on”’ position, and it 
was held in the workman’s one hand the whole 
of the time. 

On inspecting the portable drill, we dis- 
covered that metal dirt had settled between the 
bare part of the brush holders and the outer 
casing of the drill, causing a connection between 
the two. A break in the earth wire of the lead 
was also discovered. 

The switched socket was then tested and 
inspected and it was found that the earth con- 
nection was loose. The switched socket which 
was used for the inspection lamp was found to 
be in perfect order. 

When the workman inserted the two plugs 
and switched them on his body provided a pas- 
sage to earth between the drill and the inspec- 
tion lamp switched socket.—M. R. J. N. 


Straightening an Armature Shaft 


No having a press with all the necessary 
vee blocks, etc. for straightening small 
shafts, the following method was used to 
straighten the armature shaft of a 1-h.p. elec- 
tric motor. 

The armature had an extended shaft pro- 
truding 6 inches and was bent from the shoul- 
der near the windings which located the ball- 
race. The diameter of the bent part of the shaft 
was 0-75 inches. 

The armature was held at one end by a 3-jaw 
chuck in an 8 in. centre lathe, and was located 
at the other end by a fixed steady, close to the 
armature winding, as shown in the attached 
sketch. 

By rotating the armature the eccentricity was 
measured by means of a dial indicator. The 
reading obtained was 0-045 which represents 
a bend of 0-0225. 

A brass drift was then placed in the toolpost 
and was pressed against the shaft by the cross 


Practice 





traverse of the lathe, the amount of deflection 

being registered on the dial indicator. It was 
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Cross traverse 


found that a deflection of 0-08 in. maintained 
for 5 minutes straightened the shaft by about 
0-003 in. after the shaft sprung when the pres- 
sure was released. 

It was necessary to find by trial and error the 
best position on the shaft for applying the 
pressure, after this it was merely a question of 
time and patience.— W. F. 


Stentering Machine Stoppage 

RECENTLY called on the manager of a 

textile-finishing firm, and was quite unex- 
pectedly very warmly welcomed. I hesitated 
to think that I had acquired an overdose of 
personal charm overnight, and I was soon given 
proof that such a miracle was not the cause of 
my more than cordial reception. It appeared 
that for two hours immediately prior to my 
visit a large stentering machine had been 
stopped, due to some electrical fault which had 
not been located. 

The stentering machine was driven by two 
commutator motors, controlled by contactor 
gear. The control circuit consisted of several 
stop and start push-buttons, inching and other 
controls which controlled the tension on the 
cloth, etc. Altogether it seemed that the investi- 
gation was bound to be a lengthy one. 

Each motor had a thermal trip mounted on 
the top of the motor frame, this trip opening 
the control circuit when the temperature of the 
stator frame became excessive. Very fortun- 
ately, perhaps because they were the most 
readily accessible, I decided to start my search 
by examining these trips. The first one exam- 
ined proved to be the cause of all the trouble, 
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the thermal strip having become detached from 
its fixing, and leaving the control circuit thus 
open-circuited at this point. Fitting a tempor- 
ary copper connection across the terminals 
resulted in a re-start of the stentering machine, 
a most audible sigh of relief from the manager, 
and glances of awe from the waiting operatives! 
Surely we are entitled to a stroke of good luck 
now and then !—A. B. 


Voltage Worries Overcome 


EING in charge of constructional engineer- 

ing works plant and machinery, | am on 
various occasions salled upon to install cranes 
and air compressors on sites with supply vol- 
tages different from that of our plant. I over- 
come this by using the primary windings of one 
Or more of our numerous 6-arc, 3-phase weld- 
ing transformers as a step-up or step-down 
transformer as required. This enables me to 
use our standard 400 V, 50 c/s plant anywhere 
without difficulty. The condensers fitted to the 
welding transformers are, of course, left con- 
mected across the 400 V tapping.—G. Roughly. 


Contactor Trouble 

Pp Rot BLE developed on a group of six 

100-amp contactors fed from an arc recti- 
fier controlling six magnetic moulding machines. 
Each contactor had two separate protected 
Circuits: (a) the main d.c. input to the machine; 
(b) the operating coil controlling the movement 
of the contacts. Circuit (a) was protected with 
100-amp h.r.c. fuses; circuit (b) was protected 
with 1S-amp h.r.c The six operating 
Coils were grouped together, through a selector 
felay which allowed one machine on the main 
d.c. supply at any one time, to the exclusion of 
the others 

The relay circuit blew a fuse, but since each 
Machine goes on load for a matter of a few 
seconds only, and does not follow any given 
Sequence, it was impossible to determine which 
contactor was causing the trouble. After a brief 
eheck over, the fuse was replaced, but it blew 
again later at irregular intervals. That evening 
during shut-down the trouble was located. 

A partial short-circuit, due to damp mould- 
ing sand across the main terminals of one of the 
machines, was the seat of the trouble. When the 
main contacts in the contactor were opening or 
closing, a “‘flash-over” to the relay contacts 
nearby took place, and blew the relay or oper- 
ating coil circuit fuse 

The fuses protecting the machine and recti- 
fier were of the h.r.c. type, and were able to 
withstand the momentary surge. The arc shields 
and blow-out coils were designed to deal suc- 
cessfully with a 100-amp “break,” but could not 


fuses 
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be expected to cope with near short-circuit 
conditions. 


It would have been reasonable to assume that 
the trouble was locafed within the relay circuit 
itself, but in this case the assumption would be 
incorrect. There has been no further trouble 
since. If there had been a complete short-circuit 
the 100-amp fuses protecting the machine 
would have blown and the trouble would have 
been obvious from the start.—7. O°’ Hanlan. 


Wrong Connection Wrecks Furnace 
N electric furnace with automatic tempera- 
ture control and a silver safety heat fuse 
mounted horizontally through the wall was 
damaged by excessive temperature, such that 
the heat fuse had obviously been ineffective. 
Norma! 110v 
Supply 
Silver 
heat fuse - 
rane; 
on/off sw 
y >< 


Controller 
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Stand-by 
110v. supply 
Furnace protective circuit 


Investigation found that the control circuit 
had been temporarily switched to a standby 
supply of 110 V line to neutral, while the 
110 V “centre tapped” supply was being 
overhauled. 

A fault in the temperature controller had 
allowed the furnace temperature to rise and 
so melt the heat fuse, which had gone to 
‘““earth’’ when the silver had run between its 
one-inch insulators and made contact with its 
sheath. The contactor coil was permanently 
retained through the heat fuse earth and the 
fuses remained intact. 

On the normal 110 V supply, damage to the 
furnace would have been prevented by the 
control fuses blowing and isolating the con- 
tactor coil. 

Obviously the heat fuse, controller and panel 
switches had been incorrectly connected to the 
neutral instead of the line when the standby 
supply was installed.—B. J. Sloane. 


Contribvtions to this page dealing with specific items of 
interest to electrical engineers and maintenance men are 
welcome, and, if accepted, will be paid for at our standard 
rates. Contributions should be written un one side of the 
paper only and may be accompanied by sketches, which will 
be re-drawn for publication. 





30 NOVEMBER, 1950 


867 


Making Cookers the Modern Way 


Elexcel’s factory at Liverpool emphasises 
the elimination of wasted time and labour 


HROUGH the courtesy of Elexcel Ltd., we 
have recently been privileged to inspect what 
must be one of the most modern and up-to-date 
factories for the production of cookers and 
domestic appliances. Their Victor Works at Broad 
Green, in a “dormitory” area of Liverpool, 
originally established in 1919, was recently almost 
doubled in floor space, and the opportunity was 
taken to reorganise the entire layout of the shops 
to improve the flow of materials through the 
factory. Throughout, the emphasis is towards 
planning for the elimination of wasted time and 
labour, and on obtaining the best possible quality 
finish, and no detail which will contribute to either 
of these ends seems to have been overlooked. 
The works is built on rising ground and has been 
arranged so that production flows downhill, as it 
were, the receiving end for raw materials being at 
the “high” end. There is an 11-ft difference in 
level between the new building and the adjacent 
older ones; a lift is provided to save the space 
which would be wasted by a ramp of negotiable 
gradient 


Materials Flow 


Typical of good planning is the unloading bay 
at the receiving end, which is designed so that 
lorries are actually unloaded inside the building, 
being backed into docks excavated so that 
materials are received at floor level. The doorways 
to the road are closed with motor-operated 
shutters, thus enabling a high standard of comfort 
to be obtained throughout the building, whatever 
the weather conditions, without the necessity for 
handling goods through doorways. Steel sheet, 
which is not at any time an easy material to handle 
and is a major item of raw material for cooker 
production, is unloaded in a separate dock actually 
adjacent to the slitter, guillotines and power press 
lines, so that it can, if necessary, 
be transferred directly from the 
lorry to any machine in one 
operation of the crane. Guil- 
lotining of sheets, except for 
short runs, has long been super- 
seded by slitting rolls. 

As is well known, Xcelcookers 
make considerable use of pres- 
sings, and press work is being 
extended to cover many com- 
ponents which have previously 
been carried out by power 
bending, quite large components 
such as cooker sides and the 


Machine shop showing 300- and 
200-ton presses 


main body of the “Calder” fire being produced 
as Straight pressings. This has called for some quite 
large tools and, in consequence, large presses, 
the shop containing a 300-ton and two 200-ton 
units, in addition to a number of smaller machines, 
totalling some 40 in all, exclusive of fly presses 
used for smaller operations. In this shop also are 
housed the other machines, including vert.cal 
grinders for iron soles and solid hot plates; and 
drilling machines for the hotplates and cast iron 
front frames. Since the policy is towards a self- 
contained organisation, there are large batteries of 
automatics and capstans for producing small 
turned parts. By eliminating outside purchase of 
components—other than castings and rolled 
thread screws— it is felt that delays in production 
can be kept to a minimum. 

This building also houses a well-equipped tool 
room. Elexcel Ltd. train a number of apprentices 
as toolmakers and favour a policy of the “fledg- 
lings leaving the nest,” as it were. On completion 
of their apprenticeship, they are encouraged to 
seek employment in other branches of industry for 
a couple of years or so and broaden their horizon, 
when they are welcome to return, and it is found 
that this policy benefits both employer and crafts 
man. Several of the press tools seen showed a 
high degree of ingenuity, the oven door handle, 
once a plastic moulding, is now a very good 
example of a complicated pressing 

A noteworthy feature of the machine shop is the 
tidiness overhead. Without exception all machines 
have self-contained motors and electricity distri- 
bution is by means of overhead busbars in steel 
trunking, with plug boxes. 


Weld-ng 


The production of sub-assemblies from indivi- 
dual pressings is carried out mostly by means of 





spot and projection welding, al- 
though arc and acetylene welding 
have their place. The machines used 
have air closing with pre-set pres- 
sures and automatic timing. One or 
tWo pre-war non-automatic mach- 
iges have been retained for pre- 
liminary tacking of components in 
Place prior to more extensive weld- 
i@g. Great stress is laid on the 
fact that sub-assemblies must fit—not be fitted 
afd all welding is carried out in jigs 

An interesting feature of production planning is 
that there is both a pre-welding store and a pre- 
fifishing store. If a certain unit contains both 
large and small pressings it is unlikely that they 
Will both take exactly the same time to go through 
tBe press shop, so that the pre-welding store gives 
@B opportunity for them to be mated-up, and 
a¥Yoids choking up the welding shop with batches 
of incomplete parts. The pre-finishing store is 
uged in preference to stocking finished parts, which 
ifstored for long periods are apt to be damaged 


Finishing 

Apart from plating, the two main finishes used 
Of all domestic appliances are synthetic enamelling 
afd vitreous enamelling. All parts having a 
synthetic finish are bonderised first, after which 
they are degreased in trichlorethylene and sprayed 
With undercoating, stoved, rubbed down, finish 
sprayed and again stoved. A number of the older 
batch type ovens are still retained for stoving, but 
atonsiderable amount is carried out by an infra- 
réd conveyor installation which stoves a fire body 
if approximately four minutes. Gas is used for 
infra-red heating on account of the increased 


ELECTRICAL TIMES 


Left: Vitreous enamelling {furnaces and 
chargers 


Below: The tool room 
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maximum demand charges which would result in 
electricity being uneconomic for this process 
Vitreous enamelling is carried out in batch-type 
furnaces, components being given a preliminary 
drying time in ovens heated by waste heat from 
the main furnaces, and these ovens provide another 
example of careful planning, being fitted with 
doors both front and back so that they are loaded 
on one side from the spray booths and unloaded 
the other side on to the furnace chargers 
eliminating much dodging around. Components 
are run into the furnaces for a few seconds and 
then removed to be “dusted” with an air spray to 
remove any loose particles, after they 
re-enter the furnace for their normal firing 
Plating of all types is carried out within the 
organisation, all chromium plating being done 
over heavy nickel. Extreme care is taken to ensure 
that all work is under close contro!, samples of 
solutions being taken daily from every bath for 
checking by the laboratory To ensure the 
standard of quality of chrome deposits, it is 
normal for the inspection department to take 
random samples two or three times a week and 
subject them to the exacting porosity tests laid 
down by B.S. 1224. The layout of the adjacent 
polishing shop has been completely revamped in 
order to get the best possible light on 
the job, and there is room to install 
70 polishing lathes, although nothing 
like that number are at 
required Polished 
exception to the general rule re- 
garding the 
items, since the trade in many items 
is largely seasonal, and to attempt to 
finish as required would result in a 
large labour turnover—a 
affairs which the company ts deter- 
mined to prevent 
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present 


parts are an 


stocking of finished 
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Batteries of automatics for small 
turned parts 
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Machine shop. Small presses, drill- 
ing and linishing 


Increased costs now make it 
economical to refinish damaged 
components which, at one time, 
would have been scrapped, and a 
de-enamelling plant is installed for 
removing vitreous enamel. Since 
this process is extremely hazardous, 
involving molten caustic at some 
520° C., stringent safety precautions 
are taken, the complete plant being 
enclosed in a cubicle with toughened 
glass windows, and the tank being 
charged by a hoist remotely operated 
from outside the housing. 

Heating elements are either open 
spiral or embedded in refractory, and manufacture 
follows more or less conventional lines, although 
an interesting item seen was a winding machine 
developed by the firm themselves which, unlike 
the more conventional machines, produces 
an open spiral in a continuous length, using 
a stationary mandrel only some two or three inches 
long, round which the wire is wound by a revolving 
head with internal rollers 


Cooker Assemtly 


Cookers are assembled on roller tracks (non- 
motorised), the entire “kit” of parts being placed 
in double trays at the stores end and gradually 
proceeding down the line. Points of interest noted 
were that at several stations, turntable sections 
were incorporated to facilitate operations, and 
that the doors were individually fitted, being 
ground with a portable grinder, and checked with 
paper strip 0-012 in. thick. Another item worthy 
of note was the insistence on efficient earthing 
throughout, all components being bonded to- 
gether. To ensure good earthing of vitreous 
enamelled components, thick stainless steel 
washers are projection-welded on in the sub- 
assembly stage. These, standing proud of the 
enamelled surface, can be ground clean during 


Above: Reflector fire assembly 


On right: Cooker assembly lines 


assembly without damaging the enamel, and ensure 
perfect earthing contact. 

After assembly, cookers are flash tested at 1 kV 
between live parts and earth, after which testing, 
including individual calibration of the oven 
thermostat, is carried out. They are then taken 
to the dispatch department by a motorised con- 
veyor. The maximum output of the four assembly 
lines is 1,000 cookers a week. 

Main electricity supply is by two 750 kVA 
Ferranti transformers, located outside the Mersey- 
side and North Wales Board’s substation, in 
which, by mutual arrangement, are located the 
two h.t. breakers. Standby supply is available in 
the form of a 330 kVA B.T.H. alternator directly 
coupled to a 400 h.p. Paxman-Ricardo diesel 
engine. Besides emergency supply, this equipment 
is in regular use for peak lopping, up to 40% of 
the factory load being carried during the morning 
peak. Since parallelling is not permitted by the 
Board, the factory distribution system is split and 
the various sections connected by change-over 
switches. Major load of the factory, and the 
first to be transferred, is the air compressor 
installation. There are five compressors, vary- 
ing from 30-90 h.p., delivering at 80 Ib/sq in. 
Deliveries can be paralleled on to a common 

air main, if required, with the ex- 
ception of the supplies to paint 
sprays which, requiring special pre- 
cautions regarding freedom from oil 
and moisture, are always taken from 
one particular unit 

We are indebted to Mr. J. M. 
Bussy, works manager of Elexcel 
Ltd., for the information obtained 
during our visit. 
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Malta’s New Station 
Reporting to the Legislative Assembly, Malta, 
earlier this month, Dr. Borg Olivier, Minister for 
Works and Reconstruction, stated that a new 
power station, for which funds were being pro- 
vided by the Economic Co-operation Admiunis- 
tration, was an inescapable commitment due to 
the cld age of the existing machinery and the 
precarious state of the electricity service. Before 
the last war plans were made by the installation of 
larger plant and the conversion of the outdated 
distribution system to the standard 50-cycle, 
3-phase operation. The present project follows 
along those lines, and has already been reported 
in these columns. The Minister revealed that 
when an application for assistance was submitted 
by the Government to the E.C.A. representatives 
in London, the latter asked for proof that there 
was no really satisfactory alternative to the U.S.A 
as a source of supply of the equipment. Following 
other investigations, an order for the generating 
plant was placed with the Westinghouse Electric 
International Co.—-the s2ts were promised within 
nine months—but the distribution equipment is to 
be obtained from Britain. Messrs. Preece, Cardew 
and Rider have been engaged as consulting 
engineers for the project, As we have earlier 
noted, it is proposed to install three 6,000 kW 
Scts, with oil-fired boilers, at a site under Jesuits 
Hill. It is also planned to supply Gozo from the 
Mew station via a submarine cable across the 
channel “eparating the two islands 
New Station for S.A. 
A new major metropolitan power 
station will be needed in about 
eight years, according to the an- 
nual report of the Electricity Trust 
of South Australia, published this 
month A possible site suggested is on the east 
side of the Port River, Adelaide, and a station 
with an ultimate capacity of 500 MW is being en 
visaged. The report refers to the careful considera- 
tion being given to the major problems involved, 
availability of water for 
condensing purposes and transmission lines. It is 
also noted that work is to start next year on super- 
imposing a 66 kV system on the existing 33 kV 
supply in the metropolitan area. The accounts of 
the undertaking show a surplus of £2,021 out ofa 
total revenue of £3,260.814, but it is estimated 
that last year’s restrictions, due to coal shortages, 
cost the Trust £200,000 in lost revenue 


including coal supplies 


Subsidies in Queensland 

The latest Australian State to announce special 
subsidies to foster the electrification of the lesser 
populated areas is Queensland. Here, the Minis- 
ter of Mines, Mr stated recently that 
special subsidies will be paid to local authorities 
to establish electricity schemes outside areas sup- 


Pow er 


plied by the major electricity undertakings. For 
townships with 50 to 100 consumers, the subsidy 
will be 65 per cent. of the capital cost, and for 
those with 100 to 200 consumers, 60 per cent. The 
present subsidy of 50 per cent. is to continue 
where there are more than 200 consumers 


Tasmania’s Plans 

Plans to speed up the hydro-electric develop- 
ment of Tasmania were referred to by the Premier, 
Mr. Cosgrove, this month, when speaking during 
the debate on the Public Works Execution Bill 
which provides £2,500,000 for the State Hydro- 
Electric Commission. He said the present capa- 
city of 255,000 h.p. was expected to increase to 
290,000 h.p. in 1951 and to 542,000 h.p. with the 
completion of the Trevallyn and Nive schemes 
Additional generating plant at Tarraleah and 
Butlers Gorge would provide an extra 35,000 h.p., 
but this was unlikely to be sufficient to meet the 
extra loading during the winter before the com- 
pletion of the first stage of the Nive scheme 

Every effort was being made to bring the first 
Tungatinah power station machine into operation 
in 1952. It was expected the power station at 
Butlers Gorge would be ready for use in four 
months, Mr. Cosgrove said 


Another Ontario Steam Station? 
= : Ihe probability of the establish- 
ment of a new steam power station 
= at Hamilton, Ontario, by the 
Hydro-Electric Power Commission 
of Ontario, was revealed this month 
when Mr. R. H. Saunders, chairman, confirmed 
that the Commission had purchased 48 acres east 
of the Firestone Tyre and Rubber Co's plant. He 
said the Commission had considered the advisabil- 
ity of going ahead with the new steam station 
when decisions were made to add to the generating 

capacity at Toronto and Windsor 


St. Lawrence Scheme Needed 

Continuation of low electric power rates in 
Ontario ts dependent on completion of the St. 
Lawrence river power development by 1956, Mr 
R. H. Saunders, chairman of the Hydro-Electric 
Power Commission of Ontario, stated a few 
days ago. The scheme would need at least five 
years for completion, and it was necessary to 
begin construction early next year, he urged 


Draft Standard for Insulators 

A draft Indian standard specification 
for porcelain insulators for telegraph 
and telephone lines has been brought 
out by the Indian Standards Insti- 
tution. The present draft, covering 


pin-type porcelain insulators only, lays down the 
dimensions, material requirements, and the various 
acceptance tests necessary. 
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India’s Projects 


Opening the 21st annual meeting of the Central 
Board of Irrigation in New Delhi recently, the 
Deputy Prime Minister, Sardar Patel observed 
that altogether 160 multi-purpose schemes were 
under consideration or investigation in India 
These were designed to bring under irrigation 
31°2 million acres and to generate eight million 
kW. He emphasised the importance of scientific 
planning of crops and industrial enterprises in 
areas which were to be served by these projects 


A Vast Project 


The recommendation that attention be 
given to the future harnessing of an 
estimated potential of 1,000,000 con- 
tinuous horsepower of electrical energy 
available in the Lake Manapouri area 
was made to the New Zealand House of Repre- 
sentatives earlier this month by the Industries and 
Commerce Committee. The Committee has urged 
that the interested State departments should be 
asked to report to the Government as soon as 
possible on how the immense power potential 
might best be used for the benefit of the Dominion 
The area where this reserve of water power is 
available is unfortunately in the most remote and 
geographically inhospitable part of New Zealand 
the power would be drawn from Lakes 
Manapouri and Te Anau, in the south-western 
part of the South Island. Good deep-water 
anchorage is available, in fiords where power 
houses would be established, but the area is at 
present almost uninhabited, and many physical 
difficulties would confront an enterprise seeking to 
harness and exploit the power supply. Latest 
engineering opinion, however, is that the electri- 
city once generated on the south-western seaboard, 
could without any insurmountable difficulties be 
transmitted to the cities and towns of Otago and 
Southland. It has been suggested that a cheap 
supply of electricity on the seaboard would lend 
itself to the establishment of an aluminium 
industry 


A Fuel Problem at Klip 
=== The news that, after 15 years, the 
“almost unlimited” reserves of coal at 
é the Commission’s Klip power station 
on the Rand are nearly exhausted, must 
have been a bit of a shock to the 
Electricity Supply Commission of South Africa, 
for it was once estimated that the local coalfield 
would be sufficient for 100 years. The station was 
constructed about fifteen years ago adjacent to the 
Springfield Colliery, from whence coal is delivered 
directly into the overhead storage bunkers of the 
Klip power station. But other coal deposits at the 
Grootvlei Colliery, about forty miles away, from 
which the Commission is already drawing a large 
proportion of its requirements, are said to be 
sufficient for 300 years. The only snag is that 
whereas up to the present coal used at Klip has 
cost 4s. 7d. a ton, freight charges will add a not 
inconsiderable amount to future costs. 


Report on Lusaka 

The report of the Commission of Inquiry into 
the running of Lusaka’s government-owned elec- 
tricity and water undertaking, published a few 
days ago, recommends an increase in the staff from 
the present 19 to a total of 32. According to 
accounts, the report shows that inefficiency of the 
undertaking arose from the lack of skilled staff 
and from improvisation to deal with the rapidly 
expanding town. Maintenance was patchy, and 
no attention had been paid to the orderly develop- 
ment of a distribution network because the existing 
33 kV network was no longer considered 
economic. Referring to the Easter breakdown, 
reported in these columns, the Commission feels 
that there is doubt whether caustic embrittlement 
was present in the boilers as was suggested. The 
Commission would have recommended the acqui- 
sition of the undertaking by the Lusaka Manage- 
ment Board, but for the fact that a considerable 
sum would have to be spent on plant, spares and 
reorganisation. This charge, it is assumed, the 
Government will meet 


Italy’s Power Shortage 
‘eee In view of the recent statement that 
power rationing is expected again 
this winter, at least, in Northern 
Italy, attention is being focused 
upon the new generating stations in 
the area on which work has already begun. Chief 
of these are situated on the basin of the river 
Sarca, from which an average annual production 
of 1,426 million kWh is expected from the plants 
totalling 583 MW installed capacity. The most 
important of these stations, that at Santa Mas- 
senza, is to have an installed capacity of 388 MVA 
and, functioning at both seasonal and peak periods, 
will be the largest Italian generating station. 


Vacuum Cleaner Import Duty 
~— ~™ Whilst appreciating that the 


( “Ars volume of U.K. exports of 


$ electric vacuum cleaners to the 
United States cannot be enor- 
mous, it may be of interest to 


= Z 
W = \- 
many readers that a Treasury decision in NewYork 
last week changed the product’s tariff classifica- 
tion, and thereby increased the duty assessment 


on imporied vacuum cleaners. The change will 
mean an increase from a rate of 35% ad valorem 
to a new compound rate roughly equivalent to 
40°,, it is stated. 


H.E. Scheme for B.W.lI. 

Proposals for the building of a hydro-electric 
station at St. Vincent, in the British West Indies 
were the subject of recent discussions between His 
Honour W. F. Coutts, the Administrator of St 
Vincent and the senior director of Colonial De- 
velopment Corporation West Indies Ltd., Brig. 
E. B. Mount. No statement has been issued, but 
it is understood that the station would be built on 
the Colonaru River. 
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PERSONALITIES 


THE 





Chosen as power station superintendent at the 
new Skelton Grange generating station, York 
Division, B.E.A is Mr. H. Bancroft, 


been superin 


shire 
AMALEF who has 
tendent at Kirkstall power station 
July last year. Educated at Halifax Secondary 
School and Halifax Technical College, he served 
in the town’s power station from 1931 to 1937, 
when he became telief engineer-in-charge at the 
Derby Electricity Works later he 
took up the position of combustion engineer to 
the Kent Electric Power Co., at the Litthebrook 
power station, where he served as engineer-in- 
charge from 1944 to 1947. From that time, tll 
going to Kirkstall in 1949, he was at the Halifax 
generating station, first as assistant power station 


boiler house 
Leeds, since 


Iwo years 


superintendent, and afterwards as power station 


superintendent 


go-to-the-consumer”™ drive the 
Board has divided its 


As part of its 
South Western Electricity 
Bristol area into four sections, with a separate 
commercial manager responsible for each. Mr. 
F. G. Lamb ts the commercial manager for Bristol 
North, with Mr. A. G. Parsons, M.1.£.6., covering 
Bristol Central, Mr. H. F. Lidster for Bristol 
South and Mr. J. G. Ross for the East Bristol area 


We are asked to make it clear that Mr. B. L 
Powell, to whom we referred on November 16, 
is sales manager to the Warwick Works, Birming- 
ham, of Wilham MecGeoch and Co., Ltd. His 
previous activities have been in the contracting 
and generating side of the industry and with the 
Electrical Branch of the R.N.; and for 
years he was Midland area and branch manager 
for the Simplex Electric Co., Ltd 


some 


Dorman and Smith Ltd., announce that they 
appointed as manager for London and 
England, Mr. R. Speirs, M.1e.t 


M.A.M.I.M.e. He will also 


have 
Southern 


represent the interests of 
their associated com- 
panies, D. S. Plugs Ltd., 
Alorite Ltd., and British 
Klockner Switchgear 
Ltd. Mr. Speirs received 
his early training in the 
Bradford works of the 
English Electric Co., Ltd 
and until 
manager of the 


recently was 
Plant 
Division of Crompton 
Parkinson Ltd:, in Man 
chester and North-West 
England. Major Amber- 
ton, for a long time London director, remains on 
the Board of all the companies of the group 


Mr. R. Speirs 


IN INDUSTRY 


Promoted to manager of the General Electric 
Co.'s Industrial Heating Department is Mr. A. L. 
Dandy, since 1947, has been 
manager of the Depart- 
ment He originally 
joined Salford Electrical 
Industries Ltd. (a sub- 
sidiary of the G.E.C.), 
in 1919, and subse- 
quently spent five years 
at the G.E.C. Newcastle 
branch before transfer- 
ring to the company’s 
branch at Hull. He be- 
came personal assistant 
to Mr. Settle in the In- 
dustrial Heating Depart- 
ment at head office in 
1936. Mr. Dandy rep- 
resents the company on the Executive Committee 
of the Electric Water Heater Manufacturers’ 
Association, and on the Electrode Steam and 
Hot Water Boiler Section of B.E.A.M.A., in 
addition to the Heavy Duty Cooking Apparatus 
Section of the latter 


who assistant 


Mr. A. L. Dandy 


Association 


Mr. P. J. Ferguson, is relinquishing his position 
as Scottish branch manager to the British 
Aluminium Co. Ltd., which he has held since he 
joined the company in November, 1946, in order 
to take up a new appointment in the firm’s head 
office in London as export sales manager. He will 
assume his new responsibility as from January | 
The new Scottish branch manager is Mr. M. J. J. 
Richards, of the company’s Midland branch office 
He takes tomorrow 
December | 


over his new duties 


Mr. G. R. Thursfield has intimated to the Board 
of the Sturtevant Engineering Co. Ltd., that after 
52 years’ active association with the company, it 
is his wish to resign as managing director with 
effect from December 31. Mr. Thursfield will 
continue as chairman. Mr. W. E. N. Gwilt, who 
has been with the company for over 40 years and 
a member of the Board for the last nine, has been 
appointed managing director from 
January 1, 1951 


with effect 


At present chief metallurgist of the Park Gate 
Iron and Steel Co. Ltd., Dr. H. E. Davies, F.1.m 
assoc.1.Mech.£., has been appointed metallurgist to 
the British Electricity Authority at London head- 
quarters. Before joining the Park Gate Co. in 
1939 as assistant chief metallurgist, he lectured for 
a time at the Borough Polytechnic, having pre- 
viously spent some periods of research at Sheffield 
University and Oxford University. He takes up 
his new duties on January | 
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London Transport announces the retirement of 


Mr. A. F. Bentall, a.m.1.Mech.e., technical officer 
(trams and trolleybuses), after 45 years’ service 
with London Transport and the London County 
Council Tramways. fF e joined the L.C.C. Tram- 
ways aS a mechanical inspector in 1905—two 
years after the first electrification of L.C.C. horse- 
tram routes. After war service he became suc- 
cessively rolling stock inspector, technical assistant 
and senior technical assistant, and was holding 
the latter position on the formation of the London 
Passenger Transport Board in 1933. He was 
appointed Technical Officer (Trams and Trolley- 
buses) in 1937 and for the past few years has also 
been in charge of Fulwell trolleybus overhaul 
works. Arising out of Mr. Bentall’s retirement, 
the responsibility for tram and trolleybus design, 
development and matters appertaining to rolling 
stock contracts, as well as inspection, is being 
transferred to the assistant engineer (development) 
Buses and Coaches—Mr. J. W. Wicks, M.1.Mech.t 

at Chiswick Works, whilst responsibility for 
Fulwell Works is being transferred to the works 
engineer (trams and trolleybuses)—Mr. J. Scho- 
field, mM. 


Tube Investments Ltd. announce the appoint- 
ment of Mr. D. Lacy-Hulbert, B.sc., A.R.1. 
M.Inst.F., M.1.Plant.£., aS joint managing director 
(technical) of its subsidiary, Chesterfield Tube Co 
Ltd. He was previously director of production of 
the S.eel Tube Division of T.1. 


We have news of two new appointments itn the 
general engineering department of the Brush 
Electrical Engineering Co. at Loughborough 
Mr. R. A. Park, A.M.1.£.£., M.inst.F., has been 
appointed engineer-in-charge of the Power Supply 
Division, and Mr. H. Du VY. Ashcroft, B.sc., 
A.M.L.E.E., iS mow engineer-in-charge of the 
Industrial Division. Mr. Park was previously 
deputy chief engineer of the Baghdad Light and 
Power Co. in Iraq, and had earlier served with the 
Yorkshire Electric Power Co., the North Eastern 
Electric Supply Co. and the Gosport and Alver- 
stoke Electric Lighting Co. For the past four 
years Mr. Ashcroft has been senior technical 
engineering designer with Dorman Long Ltd 
Apprenticed with the B.T.H. Co., he served with 
that concern on d.c. machine design, and later in 
the service engineers’ department. 


Mr.H. Du V. Ashcroft 


Mr. R. A. Park 
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Hoover Ltd., have nominated Mr. P..'. Trotman 
as their district manager at Birmingham. He has 
been with the company 
since 1946, joining origin- 
ally as a representative 
in the Stoke-on-Trent 
district, and was made 
district manager at Car- 
lisle in 1947, where he 
lived until a recent tour 
abroad. Born at Win- 
chester, he was educated 
at Aldershot County 
High School and Farn- 
borough Grammar 
School. During the war 
he served in = R.A.F. Mr. P. J. Trotman 
as a pilot with the Pathfinder force, being awarded 
the D.F.C. and Bar 


At the annual general meeting of the Junior 
Institution of Engineers last Friday, Mr. P. B. 
Hebbert, Assoc.1.Mech.£., was elected chairman 
with Mr. N. E. Pillinger and Mr. S. R. Broderick, 
M.1.C.E., A.M.LW.E., aS Vice-chairmen. The members 
of the council are: Messrs. A. J. Keeble, A. S. 
Ladley, M.inst.met., R. H. S. Rose, M.1.H.v.£., and 
J. R. Edwards (junr.). 


We understand that Mr. S. V. Williams has 
recently joined the board; 
of Electrix Ltd. and its 
associate, the Sterling 
Engineering Co. Ltd. 
Mr. Williams will be 
known to many people 
in the trade; he was 
general manager of 
Bendix Home Appliances 
Ltd. 

At present with the 
Metropolitan - Vickers 
Electrical Co., Dr. F. 
Brailsford, ph.b., M.1.£.8., 
has been appointed to the 
second Chair of Electrical Engineering tenable at 
University College, London, from January 1, next 


Mr. S. V. Williams 


A prominent figure in the electricity supply 
industry, Mr. F. Swarbrick, A.M.1.£.£., A.M.1.Mech.£ 
retired this month. He was appointed borough 
electrical engineer and manager at Hove in 1931, 
remaining there ever since, and becoming man- 
ager of the Hove district at vesting day. Sub- 
sequently, the two districts, Brighton and Hove 
were amalgamated. Prior to going to Hove, Mr 
Swarbrick had been borough electrical engineer 
and manager at Basingstoke since June 1919, 
where he was responsible for carrying out con- 
siderable extensions both to the diesel generating 
Station and the area of supply. Apprenticed with 
the Blackpool undertaking, he served with the 
Leigh Corporation Electricity Department from 
1905 to 1911, and in the latter year became elec- 
trical engineer and manager to the Galway Electric 
Co. From 1913 to 1917 he was managing engin- 
eer and secretary to the Minehead Electric Supply 
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Co., Ltd, and then served as chief electrical 
engineer to the Leek U.D.C. before going to 
Basingstoke in 1919. At a dinner given in his 
honour last week, Mr. Swarbrick was presented 
with an inscribed silver cigarette box by Mr. E. H. 
Skinner, manager of the Brighton and Hove 
district, South Eastern Electricity Board 


OBITUARY 

Sir Frederick Bain, mM. 

Imperial Chemical Industries, and a 

president of the F.B.I 
aged 61 


deputy chairman of 
former 


~ 


died on November 23, 


The death occurred on November 20 of Mr. 
P. H. Neuville, who had been test superintendent 
to the Metropolitan Electric Cable and Construc- 
tion Co., Ltd., since its formation in 1926 


The death has occurred of Mr. T. Meade, aged 
66, director of Campbell and Isherwood Ltd 


Mrs. Alice F. Adams, chairman of John 
Bromley and Co. (Wellington), Ltd., the well- 
known agricultural and electrical engineers of 
Wellington, Shropshire, died on November 3, 
aged 83. Her first husband, Mr. John Bromley, 
founded the business over 60 years ago 


The death occurred on November 25 of 
Emeritus Professor J. W. Cobb, c.B.£., D.sc., 
formerly Livesey Protessor of Coal, Gas and Fuel 
Industries at Leeds University. 


Li 


New 


An Introduction to Electronics 


by J. Yarwood, M.sc., A. nst.P 


LTHOUGH even courses in “power” 
engineering are to an increasing extent 
including instruction in the principles of elec- 
tronics, there are many engineers and physicists 
who pay little close attention to this subject until 
its increasing application to measurement and 
control brings them close to it in their work. Itis 
for such men, who require a book of intermediate 
Standard, that the present volume has been 
written, and by reason of its clear presentation 
it largely succeeds 
In the early chapters, after a revision of funda- 
mental electric and magnetic theory, the mechan- 
ism of electron emission and motion in electro- 
Static and electromagnetic fields is discussed 
Another ‘“‘revision’’ chapter, this time on a.c. 
theory, is followed by chapters on the diode and 
triode and associated circuits, on valve amplifiers 
and on valve oscillators. This section ends with a 
consideration of modulation, detection and 
heterodyne techniques, and the final part of the 
book is then devoted to photo-electric tubes, 
electron optics, the c.r.o., electron microscope, 
and u.h.f. valves. A helpful feature is the extensive 
bibliography of books as distinct from papers, 
for further reading Published by Chapman 
and Hall, 329 pages, 8$in. by Spin. Price 28s. 
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It is with regret that we record the death on 
Monday last, of Mr. Frank Forrest, C.B.e., 
M.INSt.C.P., M.I.Mech.£., M.LE.B., aged 71, latterly 
a part-time member of the South Western 
Electricity Board, but familiarly known in connec- 
tion with his long association with the Birmingham 
Corporation Electricity Department. He joined 
that undertaking in 1906, being appointed to take 
charge of the substation department, the power 
Station plant and switchgear. Later he became 
chief assistant engineer of the whole undertaking 
and succeeded Mr. R. A. Chattock as city elec- 


‘trical engineer and manager in 1930, from which 


position he retired in 1930. His earlier experience 
had been gained first with Siemens Bros. and Co., 
then as chief assistant electrical engineer to Tyne- 
mouth Corporation, after which he spent about 
44 years with the Charing Cross and Strand 
Electricity Co 


We learn of the death, on November 25, of 
Mr. John Horne, M.1.£.£., aged 64, who was 
London branch manager for Johnson and 
Phillips, Ltd., until his retirement due to ill health 
He joined the company from Westinghouse 
International, Ltd., 26 years ago as a sales 
engineer and was made London branch manager 
in 1945 . 

The death is reported of Mr. J. J. Donovan, 
last assistant secretary to the Eire Electricity 
Supply Board. 


terature 


Electrical Engineers’ Handbook 


edited by H. Pender, Ph.D., sc.D., and 
W. A. Del Mar, A.c.G.1 


NE thousand six hundred and eighty two 

pages of small type make up this American 
reference book. So much said, the epithet “‘com- 
prehensive’ may be accepted as justified. Power 
engineering is the subject covered, the allied com- 
plications of communications being dealt with in 
a companion volume. After mathematics and 
the appropriate sections of electric and magnetic 
theory have been dealt with in the early part of the 
work, various aspects of machine design, opera- 
tion and application are covered. Each of the 
nineteen sections into which the book is split has 
notes on the theory of the plant or method under 
discussion, a description of contemporary 
examples, and all relevant tables of constants and 
properties. Although there is naturally a concen- 
tration on American practice, most of the infor- 
mation in this remarkable compilation is of value 
to the British electrical engineer. Particularly 
praiseworthy features are the bibliography given 
at the end of each section and the very full index 
at the end of the work. Published by Chapman and 
Hall. 1,682 pages, 84in. by Sin Fourth 
edition, price 68s. 
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Gas Cushion Cable 


reinforces London Grid 


66 kV Interconnector crosses two rivers in 34 mile route 


eg ASS BREGNATED gas cushion type 
cables were selected for a 66 kV feeder 
reinforcing the B.E.A. London Division 
primary network by joining existing substgtions 
at Wandsworth and Barnes. W. T. Henley’s 
Telegraph Works Co., Ltd. obtained the con- 
tract for this project, and the completed inter- 
connection, which was recently energised, has 
many features of interest to supply engineers. 

Two 3-core cables in parallel carry the load 
over the 3}-mile route. Construction is single 
lead-sheathed, reinforced, rubber-sheathed and 
served overall, with 0-4 sq in. conductors for 
the greater part of the length. Drum lengths 
were nominally 220 yd, but to facilitate jointing 
longer lengths were used on some sections, up 
to a maximum of 262 yd. 


An increased conductor cross section of 


0-6 sq in. was used where the cable route 
crosses two main roads. Here, the cables are 
carried in ducts 15 to 20 ft deep, and the larger 
size is necessary to maintain the current-carry- 
ing capacity. Other obstacles along the route 
were Bell Lane Creek, near Wandsworth power 
station, and the River Wandle. The cables are 
carried across these on galvanised steel cable 
bridges, respectively 100 ft and 50 ft in span. 


Gas Equipment 


Equipment for feeding and regulating the gas 
supplies to the feeder is housed in Henley dis- 
tribution filler shells at both ends of the route. 
The gas cylinders are connected to the cable by 
p.v.c.-covered } in. bore solid-drawn copper 
pipes, and the feeding equipment incorporates 
alarm relays that give warning in the Barnes 
power station control should there be any dis- 
turbance in gas pressure or flow. 

At approximately one mile intervals along 
the route, gauge connections from adjacent 
joints are accommodated in pavement and 
provide means for checking gas pressure during 
fault tracing. 

The 3-core cables terminate in trifurcating 
joints which lead to single-core gas cushion 
cables, these in turn finishing in Henley sealing 
ends mounted on steel structures. 

Laid alongside the 66kV cables are two 
5-core p.i.l.c.u.w. cables for split-pilot protec- 
tion, and a 20-core p.i.l.c.u.w. cable for general 


Six of these 20-cores are 
pressure alarm system 


control purposes. 
used for the gas 
described above. 


Below left: Pulling in 66 kV cable on the 
Wandsworth-Barnes route: right: Erection of 
the cable bridge over Bell Lane Creek, Wands- 
worth, bottom: Moving the bridge into position 
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Standard Turbo-Alternators 


"| SHE question of standardising large turbo- 

alternators has been a talking-point in the 
industry since the introduction of S.R. and O. 
2386 of November, 1947 (now cancelled by 
Statutory Instrument No. 1221 of 1950). A 
general review of the situation was given last 
Friday by Mr. I. V. Robinson in a paper, 
“Standardisation of Steam Turbo-Generating 
Plant,” presented to the Institution of Mechani- 
cal Engineers. 

He began by analysing existing plant in the 
country and pointed out that capacities had 
varied in the United Kingdom by compara- 
tively small amounts for no discernible reason. 
Units from 10 to 60 m-gawatts, advancing in 
Steps of 5 megawatts (with the exception of 
fatings of 35 and 55 MW) had been built. 
Beyond these there were some units of 75 and 
100 or 105 MW. 

When considering higher ratings considera- 
tion had to be given to transport, as class A 
foads could only be guaranteed to carry 150 
tons including the tare weight of the carrier. 

The advantages of standardising operating 
Conditions were obvious and an analysis of 
Units built in 1935 showed a definite trend to- 
Wards adopting preferred conditions of 400 
Ib/sq in. at 800° F for 30 MW sets. S.R. and O. 
2386 selected 600 Ib/sq in. at 850° F for 30 MW 
and 900 Ib/sq in. at 900° F for 60 MW sets. 

Although initial temperatures and pressures 
Gould be specified, the vacuum available was 
largely dependent on local conditions, and the 
author thought that too high a mean tempera- 
ture was being used for cooling tower stations. 
He suggested 60°-65° F with a designed 
Yacuum of 28°75 in. instead of 75°-80° F. 

On auxiliary plant it was proposed that 
Auxiliary plant should be supplied from either 
the generator voltage busbars or the output of 
the step-up transformer when it was solidly 
connected to the generator. It was also sug- 
gested that the exciter should be gear-driven at 
say 1,000 r.p.m. from the main machine 


DISCUSSION 


Mr. J. W. H. Dore 
tendency to regard 
intrinsic merit 


(B.E.A.) deprecated the 
Standardisation as having 
Its objective was to make the 
generation of electricity more economical and 
reliable. In his view no case had been made out 
by the manufacturing side of the industry. As 
regards cost, the price per set did not vary, how- 
ever many were ordered at a time, and this would 
seem to indicate that standardisation would not 
reduce the cost of production 


The inference that a combination of a unit size 
of 100 MW with initial steam conditions of 1500 
Ib/sq in. with 1,500° F was not only economical 
but sufficiently near to the optimum to obviate the 
need for variations was not proved 

Mr. A. Srusss said that the case for standardi- 
sation must be found in the purpose and objective. 
The purpose was to increase the amenities avail- 
able, and this meant more kilowatts 

In post-war conditions, intensive development 
was required if output was to be increased by 
standardisation. This must cover boilers, pipes 
and valves, as well as capacities and operating 
conditions. The exhaust end of the turbine should 
be suitable for a standard condition and it was 
hardly practicable to have two separate exhaust 
ends for the turbine or to play about with the last 
row of turbine blades 

Mr. R. J. Etprep (Merz and McLellan) said 
that while standardisation would benefit both 
user and manufacturer in some cases, in others the 
user would be involved in unnecessary expenditure 
and deprived of possible benefits 

With regard to operating pressures and tem- 
peratures, the general limitation lay in the **wet- 
ness”’ of the steam at exhaust. 

Mr. W. B. SHANNON (B.E.A.) said that on the 
score of saving coal while at the same time pro- 
ducing more kilowatts standardisation could be 
justified, particularly if this accelerated the 
obsolescence of plants of 25 to 30 years old, which 
were real coal wasters 

Mr. G. H. Martin (C. A. Parsons and Co., 
Ltd.) said that standardisation of operating con- 
ditions, particularly the pressures of extraction 
points, would go far towards reducing the time 
taken to design and produce drawings. S.R. and 
O. 2386 was a step in the right direction, but it 
did not go far enough 

There was likely to be a market for tailormade 
plant for some time to come, farticularly for 
exnort, and standardisation should therefore apply 
only to the larger generating plants for home use 

Mr. F. L. DoNNISON (B.E.A.) said much work 
still remained to be done before standard vacua 
could be laid down for river and cooling tower 
stations. At present there was no indication that 
a common standard would be justified 

In general, plant users would need to be 
assured that the advantages offset the limitations 
inherent in standardisation 

Mr. A. W. G. Hirst (Rugby), after dealing with 
a number of points raised in the paper, said that 
there was considerable experience in America of 
advanced conditions, and there were also the pilot 
plants at Willesden and Brimsdown. As to saving 
in cost, very few manufacturers had as yet had 
experience of building standard machines 

Mr. P. Betts (Merz and McLellan) suggested 
that it would be useful if BEAMA were to publish 
an authoritative extrapolation for steam tables 
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The BUYER’S Column 


C.R.T. Unit for Colleges 


PECIALLY designed for educational estab- 

lishments where a moderately priced instru- 
ment is needed for demonstrating a.c. theory and 
the many applica- 
tions of cathode ray 
oscillography, the 
new Mullard BI00 
unit, with its associ- 
ated tube-base Am- 
plifier Unit BIO1, 
comes at an appro- 
priate time in the 
post-war pro- 
gramme 

These two instru- 
ments, introduced 
by the Equipment 
Division of MuL- 
LARD ELECTRONIC PrRopUCTs LtpD., Century 
House, Shaftesbury Avenue, London W.C.2, 
combined electrically, embody most of the features 
of the normal higher-priced oscillographs. 

Among demonstrations which can be made 
with this unit are those of half and full wave 
rectification, magnetic hysteresis, harmonics, 
frequency determination, Lissajou figures, smooth- 
ing, and similar phenomena. An _ additional 
feature of the instrument is that the amplifier 
section may be used as a general purpose voltage 
amplifier without modification. 


Mullard C.R.T. unit 
for schools 


Kenwood sells direct to Trade 


N important change in sales policy is an- 

nounced by KeNwoop EL ectrics LtTp., 
151 Oxford Street, W.1. It has been felt that the 
selling of the “Electric Chef” cullinaire with its 
numerous uses in the kitchen requires closer 
liaison with the purchaser in order that proper 
instruction on the use of the equipment can be 
given. Accordingly, in future the firm will sell 
directly to the trade and not through wholesalers 
A form will be provided for recording the name 
of the dealer and of the purchaser to facilitate 
after-sales service 


Visible Image 

WELCOME addition to any bathroom, be 

4 the user male or female, is the * Mirrexo”™ 

illuminated mirror, manufactured and marketed 

by C. BRINKMAN AND Co., Ltp., Northcourt 
Works, Chitty Street, London, W.1. 

It has a mirror of selected plate glass, bevelled 
and damp-proof, enclosed in a frame and back 
of solid white “Perspex.” The light from a 15 
or 25 watt lamp shines directly through a frosted 
glass circle in the mirror. The whole unit is 
neatly and attractively designed and is supplied 
complete with flexible cable and lamp-holder. 
Price, inclusive of purchase tax, is £3 15s. 


Effortless Control 


HEAVY duty photo-electric control unit is 
now being marketed by the ELectrical 
Remote ConTROL Co. Ltp., 13 and 15 Evanston 
Avenue, Highams Park, London, E.4, who are 
specialists in automatic control apparatus. 
Prominent characteristic of the T.P.H. is the 
departure from the use of hard triode, pentode or 
cold cathode tube and the use in their place of a 
thyratron for the operation of the output relay. 
Standard T.P.H. units operate up to four contacts, 
each capable of switching 15 amps at 230 V a.c., 
although units with two relays for operating up to 
eight contacts may be supplied. Normal equipment 
is for 230 V a.c. 50 c/s supply, although of course 
other voltages and frequencies can be supplied. 


Price Increases 


UE to increases in raw materials and higher 

labour costs, the HoTpointT ELF&cTRICAL 
APPLIANCE Co., Ltp., Crown House, Aldwych, 
London,W.C.2, announce that as from December 
1 the list prices of their complete range of **Torri- 
bar” radiant boiling plates will be increased in 
price by 10° 


The New Bendix Model “ D” 


TEW Model “ D” automatic washing machine, 
just introduced by BENDIX HOME APPLI- 
ANCES Ltp., Albion Works, Kingsbury Road, 
Birmingham 24, is an improvement on earlier 
models by reason of the development of the 
“Dyna Surge” cylinder. This has perforated 
baffles through which the water is forced into each 
load of clothes and a new backplate which guides 
the clothes in an elliptical path ensuring that the 
load is turned completely each revolution. 

It is fitted with temperature controls, a 
“Water Rationer’’ to measure water to suit 
each load and a time-control dial to provide 
correct timing for soaking and washing. Addi- 
tional new features are the reversible door which 
can be hinged either 
left or right, a point 
the housewife will 
appreciate, and the 
completely flat por- 
celain top to provide 
an additional work 
surface. 

This new “‘Bendix,” 
like its. predecessors, 
is entirely automatic, 
it has in addition a 
higher extraction 
speed, giving im- 
proved damp drying. 
Price is £69 10s. plus 
£17 10s. P.T. 


=_ 


The Bendix Model «*D”’ 
Cc 





Compactness the Keynote 


NTRODUCTION is announced by Exkco- 
Ei.ectric Lrp., Southend-on-Sea, 
Essex, of a compact ceiling fitting batten fitting 
for use with one 80 W 5 ft lamp, which we have 
illustrated above Appearance is neat and un 
Comprising a backplate, cover and 
Sleeves and a decorative reeded Perspex 
diffuser (supplied as an extra), the fitting sells at 
£5 2s. 6d., or with diffuser at £10 7s. 6d 
£1 14s, 9d 


ENSIGN 


obtrusive 
two 


plus 
purchase tax 


Attracting Attention 
W'! have been able to examine one of the flasher 
lampholders which are now being marketed 
by R. bE. Cuaptin & S. A. Ricnarps (C. & R.) 
197 Lower Richmond Road, Richmond, Surrey 
These flasher lampholders are of sound con- 
Struction, the casing is in turned brass with first- 
quality plastic material used throughout for 
insulation. The standard model is for 200-250 V 
for 40 and 60 W lamps and a similar model is 
available for 100 W lamps 
The holders are simple to install being inserted 
in any standard b.c. lampholder. Retail price 
is 7s. 6d 
No Fumes Here 


N many soldering 
welding the atten 
dant fumes constitute a danger to the health of 
the operator working 


industrial operations, e.g 
chemical operations, etc., 


and consequently reduce 


This is the “Pyrobit”’ 
fume extractor shown 
in operation 
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efficiency. Bearing this in mind THe Acru ELEc- 
TRIC TOOL MANUFACTURING Co. Ltp., 123 Hyde 
Road, Ardwick, Manchester 12 have developed 
the *Pyrobit”’ fume extractor 

This unit solves the problem in a new way by 
utilising the heat emission from the lamp which 
illuminates the bench. It is basically an air duct 
relying on the elementary principle of convection 
The extractor will stand on its own base or may be 
screwed to the bench or the wall. The height or 
angle of the funnel can be adjusted to suit any 
work up to 2 ft high. Length of funnel is 2 ft 
and its diameter is 6 inches. Total weight is 11 Ib., 
and the price is £14 (stainless steel funnel) or 
£9 10s. (aluminium funnel) 


Electric Proportioning Control 


NEW series of electric proportioning valves 
4 and controls of all-British manufacture is 
announced by the Commercial Division of the 
British THERMOSTAT Co. Ltp., Sunbury-on- 
Thames, Middlesex. This series provides fully 
proportioning control of valves, dampers, motors, 
etc. in direct relation to changes in temperature, 
pressure or humidity 
All-electric in operation, the power unit being 
connected to the controller by one three-core 
cable only, this system overcomes the limitations 
of self-contained and pneumatic systems and offers 
considerable scope for installation and layout 
A full description of the construction and 
operation of this important addition to the 
*Teddington” range of automatic controls is 
available on application to the Commercial 
Division of the British Thermostat Co. Ltd 


F Chrome Finish for Wilkinsons’ Tools 


E have been informed that in answer to 

many requests any of the tools made by 
WILKINSONS’ Toots Ltp., Kerfoot Street, War- 
rington, Lancs, may be had in a heavy chromium 


plated finish at a small extra cost 


TRADE PUBLICATIONS 


Sree ALKALINE BATTeERIES.—Britannia Bat 
teries Ltd., 66 Victoria Street, London S.W.1, have 
issued a booklet describing “‘Alklum”™ batteries 
in three languages: French, German and Spanish 

INTER-OFFICE TELEPHONES The facility of 
inter-office telephones is now widely appreciated, 
but in case there are still some firms and organisa 
tions which need an introduction to these systems 
Reliance Telephone Co. Ltd., 39 Parker Street 
W.C.1, have issued an explanatory leaflet 

BLowers.—Many are the 
portable electric blower. The Aerex”’ blowers 
by O. N. Beck, 30 West End Lane, London 
N.W.6, combine these advantages with a high 
standard of quality. They are described in a 
leaflet received from the firm 

Spot WeELDING.—Made by Triangle Products 
Ltd., Hulme, Manchester 15, the Triangle portable 
tongs spot welder is simple to operate yet has 
leaflet 


advantages of the 


a wide range of uses. A issued by the 


company describes it 
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Electricity on the South Bank 


ETAILS have, this week, been released of 
the electrical installation in the new 
L.C.C. Concert Hall which is to be a permanent 
feature of the Thames South Bank project. The 
main intake point will be a 1,500 kVA, 
11 kV/415 V/240 V substation, from which ten 
service cables will feed two main switchrooms 
within the main building. 

Vertical distribution is carried out by rising 
power ducts at each of the four corners of the 
building. At each floor switchrooms are pro- 
vided, and cabling from there is taken through a 
system of low-level ducts and service corridors. 


Secondary Wiring 

Sub-mains and heavy power circuits use 
p.i.l.c.s.w.a. cable, while v.r.i. run in screwed 
conduit is used for most of the sub-circuit 
wiring. An exception is in the boiler house, 
and in areas where power of socket outlet 
wiring has to be installed close to heating 
pipes, m.i.c.c. cables are being used here. 

As lightning conductors, spikes and the 
copper roof are connected by copper tapes to 
six electrode pits, each of which has two 
electrodes driven to about 6 ft below the founda- 
tion level of the building. The electrodes are 
interconnected by a copper tape network 


Electricity 


position and importance of electricity in 
modern aviation formed the subject of a paper 
delivered by Mr. F. E. Bucknell to a joint meeting 


HE 


Supervising Electrical 
Engineers in 


of the Association of 
Engineers and the Institution of 
Charge, on Tuesday, Nov 21 

It was emphasised that the most important thing 
in airborne electrical equipment was the reduc- 
tion in weight; further the electrical loading of such 
equipment as cookers, water-heaters, lighting and 
ancillary electrically operated items, had to be 


kept as low as possible because of the demands of 


other electrical services on the aircraft 

Two methods were in general use for providing 
hot meals for passengers in aircraft; (a) by pre- 
cooking food on the ground and keeping it warm 
in special electrical containers in the aircraft, and 
(b) the use of pre-cooked frozen food. The re- 
quirements for dealing with these two types of 
meal were quite different. It was necessary, in 
the latter case, to provide some quick means of 
de-frosting the food and making it ready for con- 
sumption. To do this G.E.C. had designed an air 
circulation oven designed to heat up 24 passenger 
meals in 40 minutes from placing the frozen food 
in the oven. The loading of this oven was 2,175 
watts at 24 V, 2,000 watts being element loading 
and 175 watts being the fan loading. Aircraft 


which encircles the Hall at foundation level, 
and this system is used to provide a good earth 
connection for the h.t. substation and the L.t. 
switchroom. 

Lighting has been kept an integral part of the 
architecture of the Hall, both as regards stage 
and general illumination. All the stage and 
auditorium lights are controllable from a con- 
veniently situated console, the necessary power- 
operated dimming equipment being accom- 
modated at roof level. 

A notable feature of the lighting outside the 
auditorium is 300 fluorescent-tube illuminated 
louvred ceiling used for the sunken foyer. 

Secondary lighting is fed from a floating 
battery worked in conjunction with a “* Keepa- 
lite’’ mercury arc rectifier. 

Extensive sound and _ telecommunication 
wiring is provided within the concert hall. 

CONTRACTORS 

The electrical installation was designed by Mr. Joseph 

Rawlinson, M.Eng., M.LCiV.E., M.1.Mech.—., M.LMuUn.E., 


Chief Engineer of the L.C.C., and the following firms 
acted as sub-contractors to Holland, Harren and Cubitts: 


. Berkeley Electrical Eng. 
W. J. Furse and Co. Ltd 
Electric lifts. Waygood Otis and Co. Lid 
Stage lighting and dimming Strand Electric 
Sound amplification Standard Telephones and Cables 
Automatic telephones Siemens Bros. and Co. Lid 


Genera! electrical installation 
Lightning conductors 


a o + 

in Aviation 
refrigerators and aircraft 
specially designed. 

The paper continued by giving details of air- 
craft lighting equipment and also briefly described 
the system adopted for airfield main runway, 
taxiway and general lighting 


urns had also been 


Heating oven and refrigerator in 
aircraft galley (G.E.C.) 
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THE WEEK 


INDUSTRY 





Sales 


Big Improvement in TI 


ACCORDING to the latest R.T.R.A. Index, the 
numbers of radio and television sets sold during 
September show a considerable increase over the 
corresponding month in 1949. An interesting fact 
recorded in the index is that the number of 
television sets sold on credit terms has grown 
Gonsiderably. In 1949, 38-42 
@n hire purchase, and this year the total has 
increased to 47-5 while sales of radios under 
the same system remains identical, namely about 
37°, of total sales 

Average numbers of sets sold per shop during 
August and September are as follows 


of total sales were 





Month 
pee a a 
RADIO 
August 
September 


TELEVISION 
August 
September 


1950 











Tungsten or Fluorescent 


DEMONSTRATIONS of lighting for shop win- 
dow display have achieved remarkable success at 
Northmet showrooms of the Eastern 
Blectricity Board since their inception about six 
Weeks ago. Dummy windows have been fitted 
With both tungsten and fluorescent lamps which 
Gan be switched on or off from a panel in front of 
the window. The man responsible is Mr. A. J 
Wickens, District Commercial Officer 
Vites traders to go and dress the windows and then 
judge for themselves which is the better for sales 

None has denied that the fluorescent scheme (an 
@xample of which is reproduced on page 882) is 
far more flattering to their goods, but most are 
amazed to learn that whereas there are nine 100 W 
tungsten lamps the total wattage in the fluorescent 
display amounts to only 520 W 
to be the first scheme of its kind run by electricity 
showrooms. Certainly it might well be adopted 
by others, as all concerned profit. The shop- 
keepers benefit by improved lighting, lamp manu 
facturers by increased trade and the supply indus- 
try by the decrease in the use of power, an advan 
tage in these days 


sub-area 


who in- 


This is believed 


Vo Unfair Competition 


SPEAKING at the annual dinner of the Potteries 
branch of the Electrical Contractors’ Association 
last week, Mr. H. A. P. Caddell, manager of the 
N. Staffs sub-area, assured his audience that the 
Midlands Electricity Board would not compete 


WH WHEWS 


COMMERCE 





unfairly with local electrical contractors. He said 
he did not think the Board’s activities would 
diminish the business of the Association’s mem- 
bers, but on the contrary increase it and accelerate 
its rate 


Closed Shop 


AT a meeting last week of the Council of the 
Engineers’ Guild, a resolution was passed con- 
cerning the “closed shop” issue. The Guild has 
sent a copy of the resolution to the Durham 
County Council, following reports of the latter's 
decision to dismiss certain employees who were 
not members of trade unions or professional or- 
ganisations. The Guild has pointed out that such a 
policy constitutes an unwarrantable interference 
with employees’ professional and personal free- 
dom, and added that any attempt to impose such 
a condition of employment on members of the 
engineering profession would be resisted by the 
Guild by every possible means. As an Association 
of Chartered Civil, Mechanical and Electrical 
Engineers, the Guild is endeavouring to protect 
the interests of electrical engineers in Durham, 
should they be affected by the County Council's 
decision 


Consumers’ Association meets M.P.s 


SUGGESTED modifications in the present set-up 
of the electricity supply industry were laid before 
certain Members of Parliament by the National 
Municipal Electricity Consumers’ Association at 
a private meeting in the House of Commons last 
Thursday The 
authorities who previously owned a number of 
electricity supply undertakings, and succeeds the 


Association comprises local 





The First Half-Century 


Dear Sir,—Will you draw further attention 
in your columns to the danger existing in 
many of our H.T. central and sub stations 
due to the possibility of accidental contact 
with live metal work on H.T. switchboards 
No more striking proof of this can be given 
than the recent regrettable fatal accident that 
has occurred on these boards. The ‘‘spit- 
death”’ fittings and earth potentials are all 
brought together in a small chamber behind 
the main slate or marble base. Will you 
therefore recommend a remedy? It is to 
replace all these dangerous boards and 
remove them. Yours faithfully, Henry W 
Clothier.—(From our issue of 29th November, 
1900.) 

















30 NOVEMBER, 1950 


Incorporated Municipal Electrical Association, 
which was formed in 1937 to safeguard the 
interests of those undertakings and wound up 
when the industry was nationalised. 

The Association criticised the Minister's power 
to appoint every member of the Area Boards and 
Consultative Councils, and favours a more demo- 
cratic method of election of at least 50% of 
members serving on those bodies. Local authority 
representatives, who have served on electricity 
committees for many years prior to nationalisa- 
tion, would often prove invaluable in the new 
authorities. Concerning the Consultative Councils 
the Association stated that they had no powers and 
were regarded by most people as unimportant. 
The suggested alternative was the formation of 
District Committees which would have certain 
executive powers at present exercised by Area 
Boards, including the right to spend 
limited sums of money. It was 
recommended that there should 
be a substantial reduction of 
highly paid staffs at area head- 
quarters, and a redeployment of the 
large number of electricians now 
engaged on wiring and canvassing 
work, who would be better employed 
in the rearmament programme. 

Justification for these reforms was 
found in the numerous complaints 
from consumers. Before national- 
isation the consumer could person- 
ally approach the local undertaking, 
but since 1948, consumers neither 
knew how they were supposed to 
raise their problems nor whom they 
should see. The Association also 
stated that the general public could 
not understand why new electrical 
appliances were being publicised when existing 
consumers could not be given the unrestricted 
supply of electricity to which they were previously 
accustomed. 

Principal object of the proposals, said Mr. 
A. J. C. De-Renzi, secretary of N.M.E.C.A., was 
to give consumers a square deal, particularly 
because of the growing dissatisfaction which had 
resulted from the loss of contact with elected 
representatives in the industry. At the conclusion 
of the meeting, Sir Arnold Gridley, m.P., who has 
been prominently associated with electricity supply 
development, said he foresaw the possibility of 
voicing the suggestions when the annual report of 
the B.E.A. was debated in the House. 


Fuel Efficiency Exhibition 
THE Fuel Efficiency Exhibition was opened in the 
City Hall, Manchester, on Wednesday, Nov. 22, 
by Viscount Hyndley, G.B.£., chairman of the 
National Coal Board. 

Held under the auspices of the National Smoke 
Abatement Society, the exhibition featured a wide 
variety of materials and equipment of interest to 
domestic and industrial fuel-users. Particular 
stress was laid on automatic stoking equipment, 


instrumentation for checking combustion, and the 
latest advance in the gas turbine, where waste-heat 
is utilised to produce driving power. 

Of general interest was the model section 
where the use of fuel in various sections of 
industry was portrayed. Under “Power House 
Electrical Generation” branch were exhibits of 
modern boiler-plant by well-known firms such as 
Babcock and Wilcox, Ltd., John Thompson 
Water-Tube Boilers, Ltd., while Richardsons 
Westgarth and Co., Ltd., G.E.C., Ltd. and English 
Electric, Ltd. were exhibiting generating plant. 
The exhibition comes to a close on December 2. 


No Chandeliers in this Hall 


VISITORS to the Newbury Corn Exchange will 
find a remarkable transformation in the main hall 


New fluorescent lighting installed in Newbury Corn Exchange 


since it was redecorated. The redecoration pro- 
vided excellent opportunities to install fluorescent 
lamps which, while giving the maximum amount 
of light, remained concealed. The main scheme 
consists of eight framed flush louvres built into 
a false ceiling, each louvre measuring 5 ft by 2} ft 
and hiding three lamp fittings of the stoved enamel 
reflector type. There are two 5 ft 80-watt lamps 
in each reflector. 

While this gives adequate illumination in the 
hall, additional decorative effect has been achieved 
by 40-watt 4 ft fluorescent lamps mounted at sill 
level in each of 16 deeply-recessed window alcoves. 
All the above equipment was supplied, through 
the Southern Electricity Board, by British 
Thomson-Houston Ltd. 


Watch on Henley’s 


SOME novelty is usually a feature of the annual 
Henley staff dinner, and this year it took the form 
of a presentation to Sir Montague Hughman. 
Ladies representing the various sections of the 
Henley organisation brought to his table an out- 
size in watches—and its works, very appropriately, 
were the Henley Works; framed aerial views of all 
of them. 





head 
annual 


Sir Montague Hughman speaking to Henley 
office and works’ staffs at the company's 
dinner, last week 


This year the function was held at the Dorchester 
Hotel, and some 800 members of all sections of 
the concern attended. Dr. P. Dunsheath proposed 
the toast of the Henley companies 
a major factor in their 
participation in the business that was evident with 
both staff and workpeople. A 
communications was realised by 
Replying to the toast, Sir Montague 
the 


Suggesting as 
success the feeling of 
good chain of 
the directors to 
be a necessity 
Hughman reviewed the increasing success of 
company in post-war years 
The next speaker was Mr. A. W. C. McArthur 
and works manager, who proposed the 
the ladies Miss O M Goatham 
(personnel department, Gravesend) 
and after this dancing took place to the music of 
Arthur Salisbury 


director 
toast of 


and his dance orchestra 


Wire Production 


THE 


liminary 


last census of production pre 
the 
trade tis 
value of the 
£ 16,140,000 


1937 


report concerns wire 
and wire manutacturers 
shown that the gross 
output 
in 1938 to £24,607,000 tn 
£61,844,000 in 1948, In 

the 264 establishments 


ployed an average of 33,467 


increased trom 
and 
the latter 
year em 
persons 
an increase of nearly SO over 
the 1935 
wire and cables are 


this report 


figure. Insulated electric 


not included in 


Wildsmith 
Jubilee 


silver 


Young & 


ONE of the advantages of a 
jubilee ts that although the organi 
sation is old enough to start cele 
brating its milestones, it is young 
enough to be rich in memories of 
the early days. Such was the case 
with the jubilee which Young & 
Wildsmith celebrated week 
For the 


could be no 


last 
there 


thar 


principal toast, Display 


happier choice 


responded, 


of toys at 


ELECTRICAL TIMES 


director of the Electrical 
who was one of the 


Mr. A. B. Wildsmith, 
Wholesalers’ Federation, 
founders of the company 

Mr. Wildsmith spoke of the early days of the 
company which was fortunate in not commencing 
with much money They soon started to 
develop in the western counties 4 branch was 
opened at Reading followed by one at Ilford, and 
a third at Luton was opened after he had left 
the firm. He paid tribute to the chairman, Mr. 
D. Young, and to Miss K. Smith, who had been 
secretary since the company started 

On behalf of the staff, Miss Smith presented 
a handbag to Mrs. Young and a salver engraved 
with signatures of the staff to Mr. Young. In his 
reply to the toast, Mr. Young spoke of the war- 
time experiences of the firm, when the staff had 
been reduced to fourteen and their premises 
bombed. He then made a presentation to mem- 
bers of the company who had served over 20 years 
The toast of “Our Guests” was proposed by Mr 
William Crisp, to which Mr. W. Roxburgh replied 


too 


irts and Crafts 
OVER 300 exhibits of a remarkably high standard 
were on show at the Eastern Electricity Area’s Arts 
and Crafts Exhibition at Wood Green last week- 
The talent of participants must have made 
The 
could be the 
given. In most classes—and 
two or three “highly 
awarded 


end 
the job of judging entries an unenviable task 
judges’ difficulties recognised in 
num oer ol 
there were 17 altogether 
commended” certificates 
instead of one as originally intended 

Exhibits ranged from a model village to a simple 
stuffed doll, and in one section it was noticeable 
that the quality of furniture was better 
than many pieces seen in the shops today. If this 
of the National Arts and Crafts 


awards 


had to be 


shown 


was a preview 





Northmet sub-area showrooms, showing the 


effect of the fluorescent lighting scheme 
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Exhibition to be held at 
the Horticultural Hall. 
S.W.1, on January 11, 12 
and 13, visitors will cer- 
tainly be looking for- 
ward to those dates and 
noting them carefully in 
their new diaries 


Stourport—A Precaution 


THE new 60 MW _ hydrogen-cooled turbo- 
alternator recently put into operation at Stourport 


*B” generating station has been taken out of 


commission and is likely to be out of action for 
some little while, according to reports. In a state- 
ment issued by the B.E.A., it is explained that there 
was reason to suspect the end bells of the rotor, 
and purely as a precautionary measure, the 
manufacturers decided to change these 


Lighting for Bakeries 

MR. PHILIP SUTTON, managing director of 
Suttons Bakeries Ltd., one of the Allied Bakeries 
group, fully appreciates the value of good lighting 
His company have recently completely modernised 
their Coventry bakery, installing additional travel- 
ling ovens and fully automatic bread-making 
machinery of the latest design. Even before the 
additions the bakery was already one of the most 
up-to-date in the district. The new plant, housed 
in clean, cool, white-tiled rooms, provides an 
additional capacity of 2,000 loaves per hour 

The lighting installation, designed by Crompton 
Parkinson Ltd., and installed by H. P. Mansel 
Edwards, Electrical Engineer, Coventry, helps to 
maintain maximum output and adds to the clean 
and attractive appearance of the entire bakery 
Five-foot 80-watt ** Daylight” fluorescent tubes in 
slotted-top Crompton vitreous enamelled reflec- 
tors are used to provide 12 foot-candles (lumens 
per sq. ft) on the working plane in the dough 
mixing room. The proofing plant and oven room 
is lit by the same methods to the same values 
Similar equipment illuminates the despatch 
department, to 10-foot candles 

The quality of this installation has been 
approved by employees and management alike, 
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These illustrations show three recent examples 
of lighting installations in factories. Top left is 
the new switchgear assembly shop at the Heb- 
burn works of A. Reyrolle & Co. Ltd. where 180 
industrial type triple-tube cold cathode units 
have been installed by the G.E.C. Centre shows 
fluorescent lamps installed for Sutton Bakeries 
Ltd., of Coventry, and refzrred to on this page. 
Below is the Mould Loft at the Pallion 
The old d.c. system 
shipyard of Wm. Dox- 
ford and Sons Ltd., 
was replaced by 415 V 
a.c., and all equip- 
ment was supplied by 
Metropolitan - Vickers 
Co. Ltd. 





and Messrs. Suttons are now installing Crompton 
fluorescent tube lighting in the cake and con- 
fectionery departments and in the new office block 


Handy for the Wise Buyer 
TUCKED away in the outskirts of London’s West 
End is one of the largest lighting fittings show- 
rooms in the Metropolis 

The works of Frederick Thomas and Co 
old established lighting fittings firm, is in Everton 
Buildings, a small turning off Stanhope Street, 


Ltd., 


N.W.1. It is a normal, unpretentious factory yet 
underneath it houses one of the most spacious yet 
attractive showrooms that abound in London 

Frederick Thomas and Co. believe that they are 
here able.to show a really representative selection 
of their well-known “Efteelite’’ fittings. They 
believe that no reproduction in print or photo- 
graph can do justice to their range of well designed, 
pleasing fittings better than a personal inspection 
by the buyer, so they recently fitted out this 
basement floor 

With the aid of the diagram on the reverse of the 
company’s introduction tickets, prospective buyers 
should have no difficulty in finding the showroom; 
certainly if they are wise they can't afford to miss 
a visit 





1.E.C. 1951 Conference 


Although details have not yet been finalised, 
it is anticipated that next year’s conference of the 
International Electrotechnical Commission will 
be held at Lisbon, during the first week in July 
The Palace Hotel at Estoril has been selected as 
the probable venue for delegates from some 16 
countries who will attend the series of meetings 
Details of the papers to be read will be announced 
later 


Lighting Exhibition at Hull 


AN exhibition of fluorescent and tungsten lighting 
fittings at the premises of T. Beadle and Co. Ltd., 
of 3/5 Castle Street, Hull, proved a considerable 
attraction for large numbers of people last week 
Arranged in conjunction with the Benjamin 
Electric Co. Ltd., it drew particular attention to 
the lasting properties of vitreous enamelling. In 
addition to the large photographs of 
typical installations, and paintings 
manufacturing processes of vitreous enamelling 


fittings, 
showing the 


Questions in 
Parliament — 


Anglo-Canadian Trade 

Introducing a Anglo-Canadian 
trade, Mr. Russell dealt mainly with the need to 
increase our buying of Canadian goods while we 


discussion on 


were stepping up and broadening our exports to 
He referred to electrical machinery, 
particularly dynamos and generators, which the 
especially the 
with hydro- 
electric power in greater quantity than they were 
getting at the moment Our total exports of 
generating sets and generators for the first nine 
months of 1950 amounted to £12,000,000, of 
which Canada’s share was only £467,000, whereas 
more than £4,000,000 worth went to Russia. He 
appreciated that the plant sent to Russia might 
not be suitable for Canada 


that country 


Canadians were anxious to have 


heavy types used in connection 


and not even suitable 
for this country, but asked if some of the firms 
type 
many 


persuaded to manufacture a 
for Canada? 
things, notably machinery and domestic electrical 


could not be 


suitable There were, too, 
appliances, which Canada was importing from the 


U.S.A 
country 


which she would like to come from this 

While aware of the difficulty over the 
type of appliances made, he thought these could 
be overcome debate, Sir Peter 
Bennett pointed out that in regard to electrical 
machinery, it must be remembered that the 
They owned the capital in 
many of those organisations, and were insisting 
upon American machinery 
We had 
machines were already 
wanted to pair up with 


Later in the 


Americans were there 


and designs being used 
American 
they 


also lost business because 


there working and 


them As regards 
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from early Chinese and Egyptian times down to 
the present day, were displayed. 





A view of the stand of Benjamin lighting equipment at 
the lighting exhibition at Hull last week 


domestic appliances, they found ours did not suit, 
and then said we were out of step 
In many cases we were first in the field and our 
ideas had been Americanised: then came 
back and said ** Why are you out of step 

After other Members had joined in the dis- 
cussion, the Secretary for Overseas Trade, Mr 
Bottomley, answered many of the points raised 
Referring to heavy electrical plant, he said that 
as a result of the efforts of manufacturers, large 


That was notso 


they 


orders running into several million dollars have 
been placed in the last few weeks 
schemes in connection with public utilities such as 


They included 


the Ontario and Quebec hydro-electric authorities 
as well as others. The importance of our trade 
relationships with Canada were realised, and there 
was a genuine desire to see them strengthened 


B.E.A.’s Advertising Policy 

When the matter of the general 
policy of the B.E.A. was raised by Mr. Boyd- 
Carpenter, the Minister of Fuel and Power 
explained that he had asked the Authority to 
inform him on the matter ad said first 
tnat 


caused by 


advertising 


They h 
being aware of the loss and inconvenience 
plant, they 
were bringing 


the shortage of generating 
wished to assure consumers they 
new into action as soon as they could 
Secondly for the 
widespread advertising which was required to en- 


sure householders, office workers and others only 


plants 


laving accepted responsibility 


using electricity when they must during the hours 
of peak demand, the advertising during the winter 
was concentrated on this problem of peak demand 
so that the frequency and severity of power cuts 
might be reduced Mr. Boyd-Carpenter then 
asked whether the B.E.A. had informed the 
Minister of the cost of the present poster cam- 
paign. Would he also say whether the portrayal of 
the erection of large numbers of power stations 
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was calculated to increase or decrease public 
demand for electricity? The Minister said, on the 
second part of the question, he thought it would 
have neither one effect or the other. With regard 
to the first part, that was another question. He 
pointed out that consumers should use more 
electricity at off-peak hours in order to keep the 
price down. 


Load Shedding 

Load shedding during the peak hours this 
winter had assumed serious proportions, Mr 
Isaacs admitted when answering a question by 
Mr. Osborne. But the staggering of hours of 
work in industry either on normal w@fking days 
or by the inclusion of Saturdays would not, in 
itself, solve the problem. The matter was still 
under consideration in consultation with the 
B.E.A. When another member asked if working 
on Saturday mornings would substantially add to 
the difficulties of the spread-over, he agreed that it 
had effects in one direction and different effects in 
others. But if the B.E.A. considered it would be a 
useful procedure and recommended it, he was sure 
industry would adopt it. 


Coal for New Stations 

Asked if he was satisfied that when the pro- 
gramme for new generating stations was completed 
sufficient coal would be available for the increased 
number of stations, Mr. Noel-Baker replied ** Yes.” 
As to the extra coal needed, it depended on how 
quickly the B.E.A. could replace old plant with 
modern plant, but it was calculated that about 
1,500,000 tons more would be needed in each of 
the next few years. 


Farms Electrified, Glos. 

A total of 975 farms in Gloucestershire had been 
given a supply of electricity since the war, said 
Mr. Tom Williams, replying to a question by 
Mr. Perkins 


P.T. on Radiators 

The abolition or reduction of purchase tax on 
all electric radiators fitted with approved safety 
devices was urged by both Mr. Hardy and Mr. 
L. Lever, and Mr. Gaitskell indicated that he 
would bear the suggestion in mind. 


Science Centre 

Some details of the proposal to establish a 
National Science Centre in London, were given 
to both Houses of Parliament last week. In the 
Commons. Mr. Herbert Morrison stated that it 
has been possible to overcome the remaining 
obstacles for the adoption of the long-term 
proposals originated by the Royal Society for a 
British science centre in London. He pointed out, 
however, that it will be some years yet before the 
Minister of Works can build such a centre but 
that a start will be made as soon as resources can 
be found, having regard to other urgent claims 
Within the science centre new accommodation 
will be built for the Royal Society and for a 
number of other leading scientific societies with 
their important special libraries. most of which are 
now severely cramped in the rooms provided for 
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them by the Government about a 100 years ago in 
Burlington House and in other inadequate accom- 
modation. The centre will also include the Patent 
Office and its library which will be modernised and 
extended as a first-rate reference library on science 
and technology. There will also be new offices 
for the D.S.1.R. and other Government scientific 
organisations. The centre will be designed to 
improve facilities and contacts between scientists 
and the users of science, both nationally and inter- 
nationally. The Lord President said he hoped to 
be in a position to announce the selection of a site 
as early as possible in the New Year. Much 
detailed planning remains to be done, and it will 
be some time yet before the final scheme can be 
developed. The President of the Royal Society, 
Sir Robert Robinson, O.M., is expected to make 
a fuller statement about the proposals in his 
Presidential Address today, November 30. 
Copper Wire 

The Minister of Supply was asked if he would 
make available to British industry during the 
present shortage the large tonnages of copper wire 
ordered by China, and now going into storage 
in this country and the export of which he had 
forbidden? Mr. Strauss replied that he under- 
stood that no copper wire had yet been stored to 
the order of Chinese purchasers, and therefore the 
question of diverting it to home uses had not 
arisen. 


Telephone Service 

Raising the question of the telephone service, 
Mr. Bell said that the average wait of a non- 
priority applicant for a telephone was about three 


years. He knew of people who had been waiting 
six years. Applicants enjoying the highest priority 
were having to wait two months, whereas before 
the war they waited only a fortnight. About 
500,000 people were on the waiting list. 

After other members had spoken on the subject, 
Mr. Hobson, Assistant Postmaster-General, said 
that the shortage of telephones was caused by 
a lack of cables, exchange equipment, and build- 
ings. The demand for telephones was half as large 
again as it was before the war. Applicants waiting 
for telephones numbered about 530,000, and 
approximately £300 million would be needed to 
wipe out the waiting list and pay for the develop- 
ment work. 

In June, 1945, the number of telephones in 
Great Britain and Northern Ireland was 3,903,000; 
at the end of September, 1950, there were 
5,294,000. One in four of the telephones in this 
country had been installed since the war. There 
had been an increase of 78,000 residential sub- 
scribers in the last few years, and the department 
was doing all it could to meet the need, within the 
capital expenditure limits 


Woolwich Power Station 

The London Transport power station in Old 
Woolwich Road is now being supplied with better 
quality coal and this, together with alterations 
soon to be made to the boilers, should reduce any 
nuisance caused by the emission, stated Mr. Bevan 
in answer to a query about local air pollution. 
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Electric Supply 


News— 





Battersea 

Work started this week on the final stage of the 
civil construction of Battersea power station. The 
civil engineering contract, being undertaken by 
Taylor Woodrow Construction Ltd., includes 
extensions to the switch house, boiler house and 
turbine house; a new office block and a fourth 
chimney 350 ft high. The work is to be completed 
in eighteen months 


Derbyshire 

The coming of electricity to the village of Edale 
was celebrated in the local hall recently The 
guest of honour, Mr. H. Haddock, manager of 
Sheffield No. 3 Sub-Area, Yorkshire Electricity 
Board, said it cost £8,000 to bring power to the 
Edale Valley's 80 consumers 

Extension of the power cables to Edale com- 
pletes the Hope Valley electrification scheme 
started more than 20 years ago. When the cele- 
brations ended the villagers made their way home 
by torchlight—street lighting has yet to come 


Edinburgh 

A power failure in the city on Wednesday of 
last week was caused by a breakdown at Porto 
bello power station, according to reports An 
unusual combination of weather conditions was 
flooding, the incidence 
Apparently the 
which flows 


blamed for the occurrence 
of the tides, and a strong wind 
swollen and flooded Figgate Burn 
near the Portobello station, carried in its stream 
an immense amount of dead leaves and rubbish 
which became deposited on the shore of the Firth 
of Forth The incoming tide later forced the 
debris into underwater tunnels supplying cooling 
water to the station, thereby causing the generating 


plant to be shut down 


Malvern 
Referring to opposition to the proposal to run 
supply lines across the Malvern Hills, 
Lewis, chairman of the Midlands Elec 
told the Area Electricity Consulta 


power 
Ald. W 
tricity Board 
tive Council last week that there was a mind at 
Malvern that 
cost Using 
£20,000, and 
needed on strengthening the network in Malvern 


would oppose the scheme at any 
would cost 


£170,000 


underground cables 


with an expenditure of 


it was necessary to save all they could in that 
district, he pointed out The Board had reverted 


to its original suggestion of using wooden poles, 


and in his view the scheme was beautifully sited 
and would in no way affect the amenities of the 
Malvern Hills. He was prepared to 
behalf of the Board, any responsible body of repre- 
part of the area It was 


iould go torward as 


meet, on 


sentatives from any 
essential that the scheme sh 
soon as possible, he urged. A further proposal ts 
reported—that of placing the line through the 
disused Malvern Wells-¢ 


olwall railway tunnel 
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Marchwood 

Hampshire C.¢ Planning Committee has 
approved in principle the proposal of the B.E.A 
to erect a new generating station at Marchwood, 
but has asked for further details of the Authority's 
plans for dealing with ash, and has suggested that 
the station be oil-fired instead of coal. The New 
Forest R.D.C. and the Southampton T.C. have 
already decided not to raise any objection to the 
scheme. At the latter's recent meeting, it was 
reported that the B.E.A. had stated that although 
the plans for the main transmission lines from the 
station had not yet been finalised, they did not 
involve romges through the New Forest 


North of Scotland 

The latest constructional scheme (No. 26) of 
the North of Scotland Hydro-Electric Board 
concerns the Mucomir project, details of which 
have now been issued. It is proposed to utilise 
water from Loch Lochy in Inverness-shire for the 
annual production of 9,000,000 units to augment 
supplies in Fort William and the surrounding 
district. Under the scheme, use would be made 
of the flow of water through the Mucomir Cut, 
an artificial channel that is part of the Caledonian 
Canal works, after the needs of the canal have 
been met. Water would be supplied to a power 
station housing one 1,500 kW turbo-alternator 
by a short tunnel from the Mucomir Cut and 
discharged into the River Speam 


Oxfordshire 

At the recent meeting of the C.¢ 
Planning Committee reported that they had told 
the B.E.A. they were not satisfied with the need 
for a generating station at Litthemore, and that 
they were alarmed at a proposal which would 
seriously affect the amenities of the city 


the County 


Yorkshire 

Following objection by the Ilkley U.D.C. to the 
erection of o.h. cables from the town to the 
summit of the Moor, an alternative proposal for 
running the line from the Keighley side is under 


consideration 


SCHEMES 


is applying for 
street 


LIGHTING 


Carnoustie (Angus).— The T.¢ 


sanction to borrow £3,800 for electric 


lighting in several roads 


Hoole (Ches.).—The U.D.« 
sanction to borrow £3,852 for a proposed lighting 


is applying for 


conversion scheme in Hoole Road 

Montrose.—The burgh surveyor is to prepare 
a report on the installation of improved lighting 
on the trunk road 


A sub-committee has drawn up a 
1951, estimated to 


Plymouth. 
scheme of illuminations for 


cost £9,500 

Southport.— The Lighting Committee is to apply 
for loan sanction tor a new lighting scheme which 
will operate in different parts of the town, at a 
cost of about £7,000. 
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Company 
Activities_— 


British Electric Transformer Co. 

Profit on trading for the year ended June 30 
last, after charging administrative expenses, is 
£192,839, as against £111,569 for the previous 
nine months. To depreciation of fixed assets 
£5,710 (£4,495), contribution to land and build- 
ings obsolescence reserve fund £9,108 (£5,594), 
directors’ remuneration for management £1,750 
(£2,074), while £12,556 (£6,/89) is added to 
specific reserves. After adding £4,110 income from 
investments, and deducting £98,964 (£66,7/8) for 
taxation, less adjustments relating to previous 
years, the net profit amounts to £68,861, as com- 
pared with £44,012, to which is added £1,040 
(£961) brought in. After allowing £5,240 for 
Cumulative Preference dividends, and £42,167 
(£28,416) for the dividend of three tenths of a 
penny per share on the Ss. Ordinary shares, there 
is a balance of £22,492 carried forward 


Bullers Ltd. 

Trading profit, etc., of this old-established firm 
making o.h. line equipment, etc., amounted to 
£368,887 for the year to July 31, as against 
£306,430 for the previous twelve months. To 
emoluments £29,689 (£29,58/), depreciation 
£18,662 (£16,890), and taxation £158,932 
(£133,000), leaving a net profit of £156,726 
(£120,462) The deductions include £30,000 
(£25,000) to pensions, £25,000 (same) to plant 
replacement reserve, and £25,000 (same) to divi- 
dend equalisation reserve. After payment of the 
interim 5°, Ordinary dividend and final 10° 
(both same), there is £155,490 (£/0/,373) carried 
forward 





Crompton Parkinson Ltd. 

Consolidated profit from trading, for the year 
to June 30 last, after charging depreciation, 
directors’ emoluments and interest on fixed loan, 
is £1,444,105, compared with £1,390,319 for the 
previous period which covered nine months for 
the parent company and two subsidiaries, 12 
months for four subsidiaries, 14 months for four 
others and 15 months for four more. After 
charging £291,289 (£195,664) to depreciation of 
fixed assets, plus directors’ emoluments, interest 
on fixed loan, expenses in connection with in- 
crease of capital, and charging £666,183 (£708,078) 
to taxation, and £231,654 (£/82,890) to specific 
reserves, the net profit is £560,710 as against 
£514,526 for the previous year. Of this sum, 
£491,335 (£499,799) relates to Crompton Parkin- 
son. Dividends paid absorb £115,418 (same), and 
there is recommended a final 33°, plus 33% cash 
bonus on the Ordinary and “A” Ordinary stock, 
leaving £1,866,563 (£1,877,459) carried forward 


Drake and Gorham Ltd. 

With a consolidated income of £33,230 
(£52.994), the net profit, after allowing for taxa- 
tion, depreciation, etc., amounted to £14,158 
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(£21,836). Dividends, including 5° on Ordinary, 
takes £6,187, leaving £41,413 carried forward. 


Electric and Musical Industries 

The consolidated trading profit of the company 
and its subsidiaries in England and British over- 
seas territories for the year to June 30 was 
£756,238 (£890,418), plus non-recurring items and 
items relating to previous periods £160,000 
(£150,000), tax provisions not required £74,007 
(£28,223), and investment income £86, making 
a total of £990,331 (£1,078,006). The sum of 
£112,317 (£91,628) is allocated to pensions, 
£80,000 (£7/,304) to note interest, £232,706 
(£196,949) to depreciation, and £201,499 (£35/,905) 
to taxation, the net profit being £342,809 
(£346,720), of which £145,750 (£206,250) relates 
to the parent company. After payment of divi- 
dends, including ordinary 6°, and bonus 2% 
(both same), there is £491,893 (£463,241) carried 
forward 


Plessey Co. 

Trading profit to June 30, before depreciation, 
was £254,209 (£26/,965). The final ordinary 
dividend is again 10°, (making 20%, same). 
There is £100,000 (same) transferred to reserve 
for enhanced cost of replacement of fixed assets 
and £6,605 to depreciation. To taxation £86,917, 
equalisation reserve £20,000 (nil), subsidiaries, 
special adjustment £10,869 (nil), leaving net 
profit £58,014 (£84,194). The group carry forward 
is £120,804 


Radiovisor Parent Ltd. 
For the year to March 31 
balance amounted to £5,032, 
over the previous 
£4,170 (£4,039) 


last, the trading 
an increase of £488 
year’s figure. The profit is 


Sun Electrical Co. 

Trading profit, etc, for the year ended April 30 
last, amounted to £89,673, an increase of £8,100 
on the total for the previous year. To taxation 
£37,614 (£33,572), and other deductions absorb 
£16,284 (£15,444), leaving a net profit of £27,184 
(£23,557). To Preference dividend (net) £5,156 
(same), Ordinary 10°, (net) £5,132 (£3,849), and 
to general reserve £10,000 (same), leaving £34,050 
(£21,154) carried forward 


Dividends Declared 
derialite. Final dividend of 50 °, 


(874°,) on 
larger capital, making 1124°, (/50°,) for the year. 


T. Clarke and Co. Interim of 9°, (actual). 

Dewhurst and Partner. Final ordinary dividend 
25°, making 35 Profit, before charging taxa- 
tion, is £76,738 (£67,125). 

Marco Refrigerators Final dividend 10% 
(174°.), making 174% (30°). Net profit, before 
tax, is £31,665 (£66,711). 

Morphy-Richards Ltd. Final dividend 25%, 
making 40°, on capital increased by a 300% 
share bonus. (Dividend last year, on old capital, 
was 160°). 

Vactric Ltd. The directors announce that the 
dividend on the 6%, cumulative preference, due 
on December 1, will not be paid 





Commercial 





CONTRACTS OPEN 
HOME 
Dec. 4..-Colwyn Bay. 
and erection of two 
centrifugal water 
Borough Engineer, Town Hall 
Dec, 4.--Fort William. Elec- 
trical installation at Belford 
Hospital, Fort William, for 
Northern Regional Hospital 
Board (Scotland). Board’s Ar- 
chitect, c/o Raigmore Hospital, 
Inverness 
Dec. 4.—West Bridgford U.D.C. 
Supply and erection of 61 con- 
crete columns with 140 W 
sodium enclosed lanterns and 
ancillary equipment over 14 
miles on Loughborough Rd. 
Engineer and Surveyor to the 
Council, R. C. Dewsberry, The 
Hall, West Bridgford, Notts 
Deposit £2 2s 
Dec. 6. Peterborough. Renew- 
ing portions of electrical instal- 
lation at St. John’s Hospital, 
Thorpe Rd., for C.C. County 
Surveyor, County Offices, Bridge 
St. Deposit £2 2s 
Dec. 8. Lancashire. Electrical 
installation at proposed school 
clinic and child welfare centre at 
Droylesden Applications by 
above date to County Architect 
County Offices, Preston. Deposit 
£2 
Dec. 8.— Manchester. Supply of 
street lighting lanterns, auxiliary 
equipment, time switches and 
steel standards and poles for 
period up to Dec. 31, 1951. City 
Surveyor, Town Hall, Man- 
chester 2. (See Nov. 23 issue.) 
Dec. 9.—Warrington. Supply 
and erection of three d.w.f 
pumps each of 600 g.p.m. and 
two storm water pumps each of 
2,000 g.p.m. with electric motors 
and switchgear. Borough Sur- 
veyor, Town Hall Deposit 
22s 
Dec. 11.—West Riding. Elec- 
trical installation of drive light 
ing and main supply at Bretton- 
Hall Tech. College County 
Architect, “Bishopgarth,”’ West- 
field Rd., Waketield. Deposit 
£1 Is 
Dec. 11.— Dewsbury T.C. Light- 
ing installation and structural 
alterations, building of external 


Supply 
electric 
pumps 


Information 


lift well for installation of pas- 
senger lift in Victoria Hall 
Separate contracts Borough 
Architect and Buildings Sur- 
vevor, Town Hall 

Dec. 11.—Dublin. A.C. motor- 
d.c. generator set direct coupled 
on combination bed plate. D.¢ 

generator, compound wound, 
continuously rated 5 kW, LIOV. 
Technical Schools, Bolton St., 
Dublin 


Dec. 11.—Hemel Hempstead 
Electric wiring to 18 existing 
houses at Leverstock Green. A 
H. Turner, Borough Engineer, 
Market Sq., Hemel Hempstead 
Dec. 11.—-Sowerby Bridge 
U.D.C. Electrical installations 
in 75 houses on four estates and 
under separate contracts of 35, 
18, 12 and 10 houses. J. Nor 
manton, Architect, Council Of 
fices Deposit £1 for each 
contract 

Dec. 11.—York. Electric light- 
ing, heating, cabling installa- 
trons, etc., in reconstruction of 
Fulford pumping station. Chas 
J. Minter, City Engineer and 
Architect, Guildhall. Deposit 
£2 

Dec. 12.--Gillingham T.C. Elec- 
trical installation in shops, 
maisonettes and flats in Twydale 
neighbourhood. Borough En- 
gineer and Surveyor, Municipal 
Buildings 

Dec. 13.—Grimsby T.C. Elec- 
trical installation in erection of 
Highfield secondary grammar 
school and Chelmsford Ave., 
modern school. Names to be 
submitted by above date to 
J. V. Oldfield, Borough Engineer 
and Surveyor, Municipal! Offices, 
Town Hall, Sq. Deposit £5 
Dec. 13.—Aireborough U.D.C. 
Reinforced columns and brack- 
ets, also supply of lanterns and 


auxiliary gear for installation of 


fluorescent street lighting along 
24 miles of Leeds Rd. Engineer 
and Surveyor to Council, Coun- 
cil Offices, Rawdon, nr. Leeds 
Deposit £2 2s (See Oct. 12 
issue.) 

Dec. 13.—Bournemouth T.C. 
Supply and erection of a neon 
sign installation at the Pavilion, 
Westover Rd Borough Archi- 
tect, Town Hall. Deposit £1 Is 


ELECTRICAL TIMES 


Dec. 15.—Manchester. 
cal installation in 38 
maisonettes and garages 
Architect, Town Hall 
£1 Is 

Dec. 16.—Swinton and Pendle- 
bury. Supply and erection of 
concrete columns, bracket arms 
and wiring, and supply of lan- 
terns, lamps and auxiliary gear 
for Manchester-Bolton (A.666) 
Rd. Borough Engineer and 
Surveyor, Town Hall, Swinton, 
Lancs Deposit £2 2s (See 
Nov. 16 Issue.) 

Dec. 18.—Lees U.D.C. Supply 
and erection of 18 reinforced 
concrete columns and lanterns 
with 140 W sodium discharge 
lamps for section of High Street; 
also for 21 columns, lanterns, 
and lamps for part of Hudders- 
field Rd. Council Offices, Cross 
St., Lees. Deposit £2 2s 

Dec. 18.—Pudsey T.C. Electri- 
cal work in erection of 42 houses 
on Southroyd Park site. Borough 
Surveyor, Town Hall, Deposit 


7°79 


£2 2S 

Dec. 28.—Winchester. Supply 
and erection of two. diesel 
engines (each 100 h.p.) and a 
variable speed electric motor 
(100 h.p.) for driving 3 existing 
pump _ sets City Engineer, 
Guildhall. (Advertised in this 
issue.) 

Dec. 30.—Haslemere U.D.C. 
Supply and erection of electric 
motor of approximately 60 b.h.p 
to drive multi-stage centrifugal 
pump, with starting and auto- 
matic gear. Engineer and Sur- 
veyor to the Council, Council 
Offices, Museum Hill. (Adver- 
tised in this issue.) 


Jan. 12..Kidderminster. Instal- 
lation of new radio equipment 
for (approx.) 90 beds at Kidder- 
minster General Hospital. Hos- 
pital Administrative Officer 
Mill St.. Kidderminster (See 
Nov 23 issue.) 

No date stated.—Shrewsbury 
r.C. Electrical rewiring of whole 
of Music Hall building. Apply to 
F. R. Dinnis, Borough Surveyor 
Guildhall. Deposit £2 


Electri- 
shops, 
City 
Deposit 


OVERSEAS 
Details of items marked * may be ob- 
tained on application to Room 107¢€ 
Board of Trade, Thames House, North 
Millbank, S.W.1 
Dec. 14.—-Norway. Oslo Lysver- 
ker require meters clock-switches 
and current transformers, work- 
ing voltage 230 V B.o.T. (Ref. 
CRE (IB) 71105/50).* 
Dec. 14.—-Wellington (N.Z.). 
G.P.O. (Stores Division) invite 
tenders for supply of 41,000 
switchboard lamps 5,000 re- 
quired within two months of 


quoting reference 
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receipt of order. Quotations to 
Director-General, G.P.O., Wel- 
lington C.1. 

Dec. 26.—New York. United 
Nations are calling for 1,300 
single-switch multi-lingual units 
and 800-double switch multi- 
lingual units. Delivery required 
by Mar. 1. B.o.T. (Ref. CRE 
(1B) 70986/50.)* 

Dec. 27.—New York. United 
Nations invite tenders for 10 
horn-type loudspeakers, 1,500 
table and chair loudspeakers, 30 
cone-type loudspeakers and 95 
transformers. B.o.T. (Ref. CRE 
(1B) 70985/50).* 

Dec. 31.—Jerusalem. Post- 
master General invites tenders 
for telephone line equipment, 
private branch exchanges and 
telephone instruments. B.o.T. 
(Ref. CRE (1B) 70555/50.)* 
Jan. 12.—Brisbane. Supply of 
porcelain insulators and hard- 
ware for City Council. Speci- 
fications from Dept. of Elec- 
tricity, Kelvin Hse., Adelaide 
St., at cost of 10s. 6d. 

Jan. 15.—Pakistan. Supply of 
power transformers and switch- 
gear for hydro-electric project 
Documents obtainable from 
Supply and Stores Dept., 39-40 
Lowndes Sq., S.W.1. Deposit 
£2 15s Ref. SS 3561/GS 
should be quoted 

Jan. 23.—Wellington 
650 V ac 


(N.Z.). 


switch- 


Supply of 
boards incorporating pillar-type 


Documents avail- 
Electricity House, 


feeder units. 
able from 
Cuba St 
Jan. 24.—-Queensland. Supply 
and erection of evaporator to 
supply boiler feed make-up for 
Hume St. power station of 
Mackay City Council. Speci- 
fications from State Electricity 
commission, Scottish Union 
Hse., Eagle St. Deposit £2 2s 
B.o.T. (Ref. CRE (1B) 70848 
50).* 

Feb. 28.—Syria. Tenders in- 
vited for the sound insulating, 
acoustic treating, lighting of 
five studios and control rooms 
for General Director, Posts, 
Telegraphs andTelephone Dept., 
Ministry of Communications, 
Damascus. B.o.T. (Ref. CRE 
(IB) 70338/50).* 

March 20.—-Wellington (N.Z.). 
100 MVA, 11,000 V switchgear 
of single busbar indoor metal 
clad drawout type with acces- 
sories, comprising a 6-panel 
switchboard (1 incoming panel 
and 5 feeder panels), bus oil 
immersed isolator switch, bus 
potential transformer, outdoor 
current transformer. State 
Hydro-Electric Dept. 


April 10.—Wellington (N.Z.). 
Supply of (a) 1,000 50 kV pin- 
type insulators; (b) 6,000 pillar 
insulators, 13,000 strain insula- 
tors and 1,500 insulator hooks 
and eyes and strain clamps; (c) 
1,800 suspension strings of extra 
h.t. insulators, 180 strain insula- 
tor assemblies and 90 jumper 
insulator assemblies; (d) 376 
Suspension strings, 156 strain 
insulator strings. State Hydro- 
Electric Dept. 

April 17.—Wellington (N.Z.). 
State Hydro-Electric Dept 
want a 5,000 kVA 11/10/66 kV 
transformer bank and spare 
unit for Dobson substation. 
Documents available at N.Z. 
Govt. Offices, John Adam St., 
W.C.2. 
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TRADE MARKS 


This information is extracted from the 
Official Journal by permission of the 
Controller 
Fisher-Washette (with design). 
690,329. Class 7. Washing 
machines. H. Fisher (Oldham), 
Ltd., Glodwick Rd., Oldham, 

Lancs. 

Hick Hargreaves. 691,067. Class 
7. Condensing _ installations, 
steam jet air ejectors, feed water 
heaters, etc. Hick Hargreaves 
and Co., Ltd., Soho Ironworks, 
Crook St., Bolton, Lancs. 
Techniquip. 688,501. Class 9. 
Electrical apparatus and instru- 
ments. Mc. and B. Heat Con- 
trol, Ltd., Raydown Ironworks, 
89, High St. Epping, Essex. 


CONTRACTS PLACED 


Bexley T.C. 
sodium lighting in a number of 
streets. Revo Electric Co. Ltd., 
£5,139 

Doncaster. Repair and over- 
haul of lift at Royal Infirmary 
for Sheffield Regional Hospital 
Board, Waygood-Otis  Ltd., 
£1,272. 

Glasgow. One 30,000 kW turbo- 
alternator set costing £287,033 
(condensing plant valued at 
£63,400 to be manufactured for 
Metro-Vick by G. and J. Weir 
Ltd.) for Transport Committee, 
Metropolitan-Vickers Electrical 
Co. Ltd. 


Installation of 


Leeds. Supply of lamps for 
City Transport Dept., for period 
ending Aug. 31, 1951. Thorn 
Electrical Industries Ltd. 
Northumberland. Installation of 
electric lighting in two schools 
at Whitley Bay. Morris and 
Smiles of Wallsend-on-Tyne. 


Watford T.C. Erection and in- 
stallation of fluorescent lighting 
in High St. British Thomson- 
Houston Co. Ltd., £1,008 
Whitley Bay U.D.C. Electrical 
installation on the Foxhunters’ 
site, Norie Electric Construction 
Co., £1,166. 








**Regina’’ kettle, makers of? 
E.B.—Edward Hill and Sons 
Ltd., Regina Works, Lye, 
Stourbridge. (19051) 
**Pyrotin’’ fusegear, makers 
of ?N.D.—L. Weekes(Luton) 
Ltd., Wingate Rd., Luton, 
Beds (19056) 


**Compton’’ convector heater, 
makers of? T.E.—John 
Compton Organ Co. Ltd., 
Chase Rd., North Acton, 
N.W.10 (19062) 
**Hitest’’ cables, makers of? 
J.R.—Falk Stadelman and 
Co. Ltd., 91 Farringdon Rd., 
E.C.1 (19071) 
**Frozone’’ refrigerators, 
makers of? Frozone 
Ltd., Seamer Rd., Scar- 
borough (19076) 
**Rose”’ blankets, makers of ? 
S.T.—Sydney A. M. Rose, 


‘ 





Your Queries 


Answered 


19 Park Ave., Old Trafford 
Manchester 16. (19073) 
Machine for covering wire 
with fabrics, makers of ? T.B. 
J. B. Hyde and Co. Ltd., 
Altrincham Rd., Wythen- 
shaw, Manchester; P. Hodges 
and Co. Ltd., Standard 
Machine Works, Wells Rd., 
Nottingham; B. and _ F. 
Carter and Co. Ltd., Albion 
Works, Bolton. (19077) 
**Sphere’’ hairdryer, repairers 
of? F.S.R.—This hairdryer 
was made by Marchant Hills 
and Co. Ltd., a firm which, 
went out of business in 1939. 
The Electrical and General 
Repairs Co., 287 City Rd. 
E.C.1, undertake repairs. 
(19079) 
The above are selected from ques- 
tions we have answered this week 
If you have a query, send it to us. 
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NEW COMPANIES 


Extracted from the Register issued by 
Jordan and Sons, Lid., 116 Chancery 
Lane London Wc 2 

Dockman of Cornwall Ltd. 
Heating, ventilating, electrical 
refrigerating, gas, fire protec- 
tion, cooking and domestic in- 
stallation engineers, etc. Cap. 
£2,000. Dirs.: W. H. Dockman 
and E. C. York, addresses not 
stated Subs Barbara G 
Brown, 74 Glenthorne Av., 
Addiscombe, Croydon, and A. 
Denby 

Eetron Ltd., Reelek Works, 
Baldock, Herts. Manufacturers 
of and dealers in electro-medical 
apparatus, electronic devices, 
wircless equipment, etc. Cap 
£1,000. Dirs.: Dr. R. J. Russell 
@nd Joan A. Russell 

Edgware Refrigeration and 
ee Supplies Ltd., 425 

ingsbury Rd., Kinesbury, 
NW.W.9. Nom. cap. £2,000. 
Dirs I I Kno..ies, H 
Lehmann and M. Hurt. 
@. Incorporated Outside G.B 
—KFfona Ltd., 5S Welbeck St.. 
W.1. Registered in Dublin in 
May, 1949. Manufacturers of 
Glectric accumulation stores and 
all other electric instruments and 

uipment, etc. Cap.: £1,000 

ame of person authorised to 
a@€cept service: R. Brunsden 


TRADE NOTES 


Brush Vehicles. Since 1949 
Brush Coachwork, Ltd., have 
cOncentrated on the manufac 
tre of the Brush 3-wheeled 
pony electric vehicles and the 
industrial truck, and have discon 
tinued their 4-wheeled vehicles 
Brush have completed arrange- 
Ments to ensure service and the 
supply of spares for all their 4- 
Wheeled vehicles over the next 
tén years. All surplus compon 
ents not needed have now been 
@@quired by Hindle, Smart and 
Co., Ltd., Ardwick, Manchester 


Change of Address... The Head 
Office of the National Fire Pro- 
tection Co., Ltd., has been 
removed to a site adjoining the 
factory at Feltham, Middlesex 


The London offices of Woods of 
Colchester Ltd., are now at 
§8-62 High Holborn, W.C.1 
Telephone: Chancery 5474 


Argentine. — Under a _ recent 
Argentine control note circular, 
40-W fluorescent tubes and 
many types of electric lamps, 
6/270 V, are excluded from 
consideration under the terms 
of a circular providing for the 
importation of certain goods 
without using foreign exchange 


ELECTRICAL TIMES 





COPPER, electrolytic 


LEAD. good soft pig (foreign) 
English’ quality 


TIN (99-99.75°.) 
(3 months) 


ZINC 

ARMOURING 

Galv. Steel Wire (0.104 in.) 
Mild Steel Tape (0.04 in.) 





PRICES OF CABLE METALS AND OTHER MATERIALS 
(at Tuesday evening) 


Delivered in 2nd and 3rd month after order 
Delivered in 4th, Sth and 6th month after order 


Delivered in 2nd and 3rd month after order, plus 


ALUMINIUM, commercial purity (del.) 


New York 


price 
£202 0 0 


q s 
202 O 
215 10 
1217 0 
136 O 
137 10 
7 0 
(Cash) 1115-1120 
985-1000 

120 0 

isi Oo 


136 0 0 


ccooooo? 


45 10 
26 0 





oo oo 





GAZETTE ANNOUNCEMENTS 


COMPANIES ACTS 


Barking Electrical Co., Ltd. 
Resolution for voluntary wind- 
ing-up passed at meeting at 
11-12 Finsbury Sq., E.C.2, on 
Nov. 14. Norman W. Osborne, 
of above address was appointed 
liquidator 


Dulrae Manufacturing Co., Ltd. 
Meetings of contributories to be 
held at West, Wake, Price and 
Co., 6 Broad St. Place, E.C.2, on 
Dec. 12, at 11.30 a.m. and 
2.30 p.m., to consider conduct 
of winding-up Meetings of 
creditors at same address on 
Dec. 12 at 11 a.m. and 2 p.m. 


Gulf Radiator Co., Ltd. General 
meeting to be held at 7 Lygon 
Place, S.W.1, on Dec. 22 at 
ll a.m 


to receive liquidator’s 
report 


Intended Dividends 

London, Philip Myburgh, Ltd., 

mechanical and electrical engin- 
797 Commercial Rd., 

Last day for receiving 
Dec. 6 John M 
Official Receiver and 
Inveresk House, 

r. 


eers, ol 
E.14 

proots, 
Clarke, 
Liquidator, 
Strand, W.¢ 


London. S. B. Jackson, Ltd., 
electrical and radio engineers of 
Windsor House, Victoria St., 
S.W.1 Last day for receiving 
proofs Dec. 6. Torquil John 
Murdoch Macleod, 4 Bucklers- 
bury, E.C.4, is liquidator 


Miles Refrigeration, Ltd. Credi- 
tors to send particulars to 
liquidator, Arthur C. Southon, 
13 Finchley Lane, Hendon, 
N.W.4, by Dec. 11 

Schick Dry Shaver (England), 
Ltd. General meeting to be held 
at 112-114 Canon St., E.C.4, on 
Dec. 27 at 11 a.m. to receive 
jiquidator’s report. 

Tulcan Electrical Industries, 
Ltd. Meeting of creditors at 67 
Wellington Rd. South, Stock- 
port, on Dec. 11 at 10.30 a.m 


Winding-up Order 


London. Barwell! Electrical Pro- 
ducts, Ltd., 255 Earlsfield Rd., 
Wandsworth, S.W.18. Date of 
order, Nov. 20 


BANKRUPTCY ACTS 


Bury St. Edmunds. Louis Walter 
Aldis, trading as electrical engin- 
eering contractor at Lyndhurst 
Cottage, Woolpit, Suffolk. Date 
for receiving proofs Dec. 12 
Trustee, Kenneth Fisk, 
Official Receiver l3a Gt 
Colman St., Ipswich 


First Meetings 

London. D.B.H. (Engineers), 
Ltd., heating and electrical 
contractors of 3 Red Place, 
Grosvenor Sq., W.1. Creditors 
and contributories at Room 401, 
Inveresk House, Strand, W.C.2 
on Dec. 6 at 11.30 a.m. and 
12 noon respectively 

Sheffield. Reginald I Lee, 
trading as Rotherham Electronic 
Services, electrical, radio and 
television engineer and neon 
sign specialist, at 46 Kimber- 
worth Rd., Rotherham. First 
meeting was at Official Receiver’s 
Office, 55 Queen St., Sheffield, 
on Nov. 28, and public examina- 
tion will be at County Court 
Hall, Bank St., Sheffield, on 
Jan. 11 at 2.15 p.m 


Voluntary Liquidation 

Mid-Cheshire Auto-Electric and 
Battery Service Ltd., Apple- 
market St., Northwich. Elec- 
tricians and electrical engineers 
At a meeting of creditors it was 
reported that liabilities amounted 
to £900. Assets were va'tued at 
£801 and after allowing £30 
for preferential claims, there 
were net assets of £771, or 
a deficiency of £129. Resolution 
was passed confirming voluntary 
liquidation, with Mr. Gilbert H 
Eaves, of Harry L. Price and Co., 


47 Mosley St., Manchester 2, 
as liquidator 
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BUSINESS PROSPECTS 


HOME 
Atherstone (Warwick) R.D.C. 
It is proposed to build 50 houses 
at Mancetter. 
Bakewell (Derby) R.D.C. Erec- 
tion of 38 houses on five sites 
Arnold Lowcock, architect, 
King St., Bakewell. 
Barrow-in-Furness T.C. Erec- 
tion of secondary school in 
Rating Lane. Borough Engineer 
and Surveyor, J. N. Flitcroft, 
Town Hall. 
Bishop Auckland U.D.C. Tender 
amounting to £165,788 has been 
submitted for approval for erec- 
tion of 188 houses on Wood- 
house Close estate 
Brandon (Durham) U.D.C. Plans 
approved for erection of 46 
houses 
Dunstable T.C. Erection of 44 
houses. Borough Surveyor, 
Municipal Offices, Dunstable 
Dunfermline (Fife) T.C. to erect 
254 houses at the Blacklaw site. 
Durham. 
police headquarters at Whick- 
ham at estimated 
£76,000. County Architect is 
G. R. Clayton, Court Lane, 
Durham. 
Edinburgh. Dean of Guild 
Court approved plans by Uni- 
versity Court for alterations, 
including installation of lift at 
the old College, South Bridge, 
at estimated cost of £5,500. 
Glamorgan. Erection of county 
primary school at Bridgend. 
County Architect, L. R. Gower, 
County Hall, Cardiff. 
Harrow U.D.C. Erection of 16 
bungalows at Pinner. H. W 
Rackham, Engineer and Sur- 
veyor, Council Offices, Stan- 
more. 
Hartley Wintney (Hants) R.D.C. 
Plans approved for 16 houses 
and four bungalows on each of 


five sites, four houses on each of 


three sites, three bungalows at 
Crondall, and six houses at 
Odiham. 

Irthlingborough (Northants) 
U.D.C. Council to borrow 
£5,000 for installation of refri- 
gerators in council houses. It is 
proposed to erect 38 houses on 
Addington Rd. site. 

Keady (Armagh) T.C. Tenders 
to be invited for erection of 40 
houses. 

Liverpool. Tenders to be invited 
for erection of 78 flats at Smith- 
down La., 54 at Horrocks Av., 
12 at Northcote, 18 at Grey St., 
8 houses at Cantril Farm, and 
4 houses and 30 flats at Marsh 
Street. 


Erection next year of 


cost of 


Mablethorpe and Sutton U.D.C. 
Erection of 30 houses on Kings- 
ley Rd. estate Watkins, 
Coombes and Barrell, Heslam 
Chambers, 191 High St.,Lincoln. 


Maidenhead T.C. Erection of 36 
houses on Curls Lane estate 
C. T. Read, Borough Engineer 
and Surveyor, 14 Cranford Rise 


Middlesbrough T.C. Tenders 
being invited for erection of 
further 86 houses on Berwick 
Hills site. Engineer is J. A. 
Kenyon, Municipal Buildings, 
Gateshead. 


Monmouthshire. Erection of 
infants’ school at Tredegar. 
Colin L. Jones, County Archi- 
tect, Queen’s Hill, Newport, 
Mon 


Newcastle-on-Tyne. Council to 
proceed with first stage of five- 
year programme to install elec- 
tricity in houses served only by 
gas. Estimated cost of first stage 
is £15,825 and of whole pro- 
gramme, £115,924. 


Northampton R.D.C. Erection 
of 32 houses on Duston estate 
R. J. Miller, Architect to the 
Council, 1 Cheyne Walk 


North Riding. Erection of coun- 
ty modern school at Whitby. 
Architect is A. Graham Hender- 
son, 196 West Regent St., 
Glasgow C.2. Also plans have 
been approved for erection of 
primary schools at Seamer, 
Eston, Loftus, and Romanby 
Northallerton next year. 


Penge U.D.C. Construction of 
38 flats in five blocks on Iren- 
holme estate. Engineer and 
Surveyor, Town Hall, Anerley 
Rd., $.E.20 


Portsmouth. 
stone primary school. 
Architect, Western 
Portsmouth 


Richmond (Yorks) R.D.C. Ten- 
ders being obtained for erection 
of 34 houses at Catterick and 6 
at Skeeby. H. B. Richardson, 
Council’s Architect, 3 Skinner- 
gate, Darlington. 


Ripponden (Yorks) U.D.C. Erec- 
tion of 24 houses on two sites 
William Hall, architect, 10 
Commercial St., Halifax. 


Rugby R.D.C. Erection of 31 
houses at Wolston. Council's 
Surveyor, 24 Warwick St. 


Salford. Erection of junior and 
infants’ school in Duke St. 
Director of Education, Educa- 
tion Office, Chapel St., Sal- 
ford 3 


Erection of Lang- 


City 
Parade, 


Salisbury. Council to apply for 
sanction to borrow £96,425 for 
erection of 72 houses on Bemer- 
ton Heath estate. 

Shaftesbury R.D.C. Construc- 
tion of § houses and 12 bunga- 
lows. Council's Architectural 
Surveyor, J. Hoy, West St., 
Fontmell Magna, Shaftesbury, 
Dorset. 

Stepney. Plans approved for 
erection of 40 flats at Jubilee St., 
and 24 flats at Stepney Way. 
Stepney. Construction of 77 
dwellings on Vallance Rd. site. 
Also supply of necessary mate- 
rials, labour, plant, etc., in 145 
houses and flats now being built 
on Bancroft Rd. site. Borough 
Engineer and Surveyor, Muni- 
cipal Offices, Duval St., E.1. 
Stretford. Erection of 84 flats on 
Christie Rd. site. A. H. Perry, 
Borough Surveyor, Town Hall, 


Strood (Kent). R.D.C. has 
agreed to erect 320 houses on 
the Hoo Peninsula for Anglo- 
Iranian Oil Co. employees and 
Admiralty staff. 

West Ashfield U.D.C. Erection 
of 44 houses at Charing. J. R 
Mann, 4 Kingsdown Chambers, 
Tankerton Circus, Whitstable, 
West Bromwich. Erection of 46 
houses and flats on Hawthorn 
estates. H. Schofield, Borough 
Engineer and Surveyor, Town 
Hall. 

West Hartlepool. Erection of 
104 houses on Owton Manor 
estate. Borough Architect, 
Municipal Buildings. 


OVERSEAS 

West Indies. Emtage Electrical 
Co., Broad St., Bridgetown, 
would like to receive samples of 
non-metallic flexible conduit for 
electric cables. 
U.S.A. Radio Laboratories, 
1612 Grand Ave., Kansas City, 
urgently require 300 ohm trans 
mission line or cable and 85 mm, 
Polyethelene with two No. 20 
conductors Interested firms 
should contact Mr. Bob Smith, 
general manager. 
Also A. J. Perez Export Co., 
305 International Trade Mart, 
New Orleans 12 are interested in 
representing U.K. manufacturers 
of radio equipment in Latin 
American countries 

We have been asked to point out 
that Mr. H. M. Desai, mentioned in 
connection with the Indian company 
of Union Conduits, Ltd., in our 
Nov. 16 issue, is representing the 
firm and acting on their behalf, but 
is not a member of their staff. 





ELECTRICAL TIMES 


MEETINGS TO NOTE 


PHURSDAY, NOV. 30 


E.ect. Power 
(Midland Tech 
Zone Protection.” 
ampton 7 p.m 

LES (Nottingham Centre) 
Presidential address L. J. Davies 
Gas Showrooms, Parliament St 
5.30 p.m 

1.E.S. (Exeter Group) * Lighting 
in the Home Miss M. Wardlaw 
Agricultural House Queen St 
7 p.m 

L.E.E. (S.W. Sub-centre) Plan 
ning of an Electricity Board’s Distri 
bution System.” G. O. McLean 
Rougemont Hotel, Exeter 3 p.m 

Leeps Assoc. OF ENGRS *Manu 
facture of Television Cathode Ray 
Tubes.” I. D. Humphreys Hotel 
Metropole, Leeds. 7 p.m 
ASEFE (Luton Branch) 
ower Factor Correction and 
Power Capacitors.”” James Orr and 
A I Waller George Hotel 
8 p.m 


ASSOK 
“ Busbar 
North 


ENORS 
Group) 
H. Hurst 


“Pp, 


FRIDAY, DEC. 1 

1.E.S. (Bath and Bristol Centre) 
* 1 ighting in the Home."’ Miss M. D 
Wardlaw Grand Hotel, Bristol 
7 p.m 

LES (Birmingham Centre) 

* Floodlighting.’ R. O. Ackerley 
Imperial! Hotel, Temple St 6 p.m 
..e (Huddersfield Group) 
iminated Signs and Display with 
Tubes.” ( Higgins 
Market St 


ischarge 


#1 
ect Showrooms, 
1S p.m 


D 
4 
” MANCHESTER Assoc. OF ENGRS 


*Engineering Aspects of Film Pro- 
ction.” Howard Cricks. 
EBnurs Club, Albert Sq 6.45 p.m 
1.E.E. (N.E. Students’ Section) 
A Smoker at Bridge Hotel, Castle Sq., 

Ne weastle 7.30 p.m 


MONDAY, DEC. 4 
Lb.t (N.E Centr 
@inner and dance Old 
Rooms, Westgate Rd... Newcastle 

(N.E. Radio Group).-A 
Simplified Method for Checking the 
Orientat on of the Opti Axis of 
Meter Jewels,” and A Sensitive 
Ba! ance for Stability Tests on Per 
@Manent Magnets.” S. F. Knight 
King's Newcastle 6.15 


S. (Leeds Centre) Light and 
the Eye.” W. J. Wellwood Ferguson 
24 Aire St., Leeds. 7 p.m 

LES. (Liverpool Centre) 
jalised and General Lighting 
itals.”” M. W. Peirce ar 
Reed Merseyside and 
Elect. Board, Whitect 
pool. 6 p.m 
LE.S. (Sheffield Centre 
trol Gear for Fluorescent Lamps 
S. Anderson University, West 
Bank. 6 p.m 
INSTN. OF HEATING AND VEN 
ING ENORS. (Liverpool Bran 
“Soil Warming by Electricity I 
Radiant House, Bolt St 


College, 


Covington 
6.30 p.m 
INSTN. OF HEATING AND VENTILATI 
ING ENOGrS. (Manchester Branch 
Annual dinner at Denmark Hote! 


LEE (Maidstone) Aerial 
Cables for Telecommunication Pur 
poses.”" A. G. Robins. New Inn, 
Sandling Rd. 7.30 p.m 

1.E.E. (Norwich) ‘Electricity in 
the Cotton Industry.” F. W. Cox 
and W. E. Swale. 7.30 p.m 

L.E.E. (Mersey and N. Wales 
Centre).—“* Review of Research in 
Electricity Supply."” C. W. Marshall 
Liverpool Royal Instn., Colquitt St 
6.50 p.m 

LEE is 

Generation and 
monics in Transmission Systems 
S. Whitehead and W. G. Radley 
James Watt Memorial Inst Git 
Charles St., Birmingham. 6 p.m 

A.S.E.E. (Leeds Branch) ** Blec- 
tricity on Farms.” Hack Gt 
Northern Hotel, Wellington St 


4 


Midland Centre) 
Flow of Har 


10 p.m 
A.S.E.E.(N.E. London Branch) 
‘Hot Cathode Lighting.” D. &E 
Mutch. Angel Hotel, Ilford. 8 p.m 

A.S.E.t (Sheffield Branch) 
“Modern Airfield Hangar Instal- 
lations.’ Ramsden Royal 
Victoria Hotel. 7.30 p.m 


TUESDAY, DEC. 5 
WoRKS MANAGERS 
(Leicester Branch.) ‘Operator 
Training.”” S. R. Baxter, of B.T.H 
Co. College of Technology. 7 p.m 
L.E.E. (Cambridge Radio Group) 
‘Review of Television Pick-up 
Tubes.”” J. D. McGee ‘Design of 
a Television Camera Channel for use 
with C.P.S. Emitron E I ( 
White and M. G. Harker. Cam- 
bridges! h. College. 6 p.m 
LEE Utilisation Group) 
Lighting Art 
J. W. T. Walsh. Engineers Club 
Albert Sq., Manchester. 6.15 p.m 
A.S.E.E. (W. London Branch) 
“Problems of Large Store Electrical 
Installations.”” A. W. Jervis. Ham- 
mersmith Town Hall. 7.30 p.m 
A.S.E.E. (N.W. London Branch) 
Radio Interference Suppression.” 
H Andrews St Hilda’s Hall, 
Northolt Rd., S. Harrow. 7.45 p.m 


WEDNESDAY, DEC. 6 

1.E.5 (Newcastle Centre) 
“Notes on Industrial Lighting.” W 
Imrie-Smith. Minor Durrant Hall 
Oxford St., Newcastle. 6.15 p.m 

LE.S. (Swansea Group).—“ Stage 
Lighting.”” E. Faraday. 4 North- 
ampton Gdns. 5.45 p.m 

INSTN. OF HEATING AND VENTILAT 
ING ENOrsS.—*“* Heating by means of 
Tetra-Cresye Silicate.” R. A. Rose 
Instn. of Mechanical Engrs., Storey’s 
Gate, S.W.1.6 p.m 

INSTN. OF HEATING AND VENTILAT 
ING ENGrRsS. (E. Midlands Branch) 

Aspects and Developments in 
School Heating.”” C. A. Reynard and 
E. Goring. School of Technology, 
Leicester. 6.30 p.m 

LE_E. (London Radio Section) 

Crystal Diodes R. W. Douglas 
and E.G. James. “Crystal Triodes.” 
T. R. Scott. Savoy Place, W.C.2 
5.30 p.m 
LEE (Tees-Side Sub-centre) 
“Education and Training of Elec 
trical Technicians.” Evans 
Cleveland Scientific and Tech. Inst., 
Middlesbrough. 6.30 p.m 


INSTN of 


c 


re Te 
(NW 


“Evolution of the 


L.E.E. (Southern Centre).—** Some 
Experience with a British A.C. Net- 
work Analyser.”” G. Lyon. British 
Elect. House, 111 High St., Ports 
mouth. 6.30 p.m 

A.S.E.E. (N. London Branch). 
“Design and Operation of Electric 
Water-heating and Space-warming 
Installations.”” F. Grant. Three 
Jolly Butchers Hotel, Wood Green, 
N.22. 8.15 p.m 

A.S.E.E. (S.E. London Branch) 
“High Frequency Heating and Pro- 
cessing.”” J. Wharton. S.E. London 
Tech. College, Lewisham. 8 p.m 

A.S.E.E. (York Branch).—** Frac- 
tional h.p. Motor Progress.”” C. A 
G. Martin Royal Station Hotel 
8 p.m 


FHURSDAY, DEC, 7 

INSTN or WorKS MANAGERS 
(Bristol Branch) ‘Sales and Mar- 
keting.”” Royal Hotel. 7.15 p.m 

WOMEN’S ENGRNG Sox **The 
Festival Concert Hall."" 35 Gros- 
venor Pl., S.W.1.7 p.m 

Brit. INSTN. OF RADIO ENGRS 
(Scottish Section) “Vacuum En- 
gineering as applied to Electronics.” 
D. Latham. Heriot Watt Coll., Edin- 
burgh. 6.45 p.m 

Brit. INSTN. OF RADIO ENGRS 
(N.W. Section) ‘High Fidelity Re- 
production.” H. J. Leak. Coll. of 
Technology, Manchester. 6.45 p.m 

LES (London) ‘Control of 
Hydro-Electric Plant A. ¢ H 
Frost and W. Brittlebank Savoy 
P1., W.C.2. 5.30 p.m 

LEE (E Midland Centre) 
Faraday Lecture Lamps and 
Lighting: Record of Industrial Re- 
search.”” L. J. Davies. Albert Hall, 
Nottingham. 7.15 p.m 

A.S.E.E. (S. London Branch) 
“Prevention of Electrical Accidents, 
I1.”" Col. Emerson, Inspector, Min 
of Labour and National Service 
Cafe Royal, North End, Croydon 
8 p.m 


FRIDAY, DEC. 8 

4.S.E.E. (Bristol Branch) ‘Min- 
eral Insulated Cables.”” A. H. Dyer 
Grand Hotel. 7.30 p.m 

A.S.E.E. (Crewe Branch).—** The 
1.E.E. Regulations (12th edition).’ 
H. Neville and R. Nicholls. Crewe 
Arms Hotel. 30 p.m 

A.S.E.E. (Nottingham Branch) 
**Mineral Insulated Copper-covered 
Cable.” G. Gilchrist. Elect. Show 
rooms, Smithy Row .30 p.m 

(N.E. Students Section) 

“Switchgear for E.V.H. Transmis 
sion.” R. W. Gee. King’s College 
Newcastle. 6.30 p.m 

1.E.S. (Cardiff Centre).—* Stage 
Lighting.” E. Faraday. S. Wales 
Elect. Board, The Hayes 5.45 p.m 

INSTN. OF HEATING AND VENTILAT- 
ING ENORS;. (Birmingham Branch) 
Annual dinner. Midland Hotel 

1.E.E. (London Education Circle) 

Discussion on “How best to 
introduce the ab initio Use of the 
M.K.S. System to Students.”” Savoy 
ef ee 6 p.m 

LELE (S Midland Centre) 
“*Brabazon Aircraft.”” A. E. Russell 
James Watt Memoria! Inst., Gt 
Charles St., Birminghan 6 p.m 
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VARIABLE SPEED 
MACHINE DRIVES 


‘tt . 
EWITTIC Velotrol rectifiers provide Hewi ic 
the ideal means of achieving exception- O 

ally wide range, positive fine i control VEL f= R } | 
of motor driven machinery. iti 

Hackbridge and Hewittic Electric Com- Rectifiers 
pany Ltd. can offer, from wide experience, 
Static conversion equipment using mod- 
ern electronic or electro-magnetic control 
systems providing manual or automatic 
operation. 

Send us details of your problems. 


Illustrated above : Hewittic Velotro! rectifier operating a 
54° diameter Horizontal Bull Block for drawing tubes, 
driven by a 75 h.p. variable speed D.C. motor. (Courtesy 
Marshall Richards Machine Co. Ltd.) also a typical Velotrol 
rectifier installation powering variable speed machinery. 


HACKBRIDGE AND HEWITTIC ELECTRIC CO. LTD., WALTON-ON-THAMES, SURREY 


Telephone: Walton-on-Thames 760 (8 lines) Telegrams: ** Electric,"” Walton-on-Thames 
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Ite no trouble 
atall/” 


How often one hears 


> saoeeneal npg aa 
™ true it is when you are 





Screwed & Sucketed Gas lbreau . ; . 
working with Metallic 


ao. jm Conduit Tube Fittings. 


; ee For quality and consis- 
Screw ed & Socketed Conduit Thread : 
tent accuracy 


Light Gauge Tube 


SPECIFY BVO 
CONDUIT TUBE & FITTINGS 


4 
@™ COMPANY 


THE METALLIC SEAMLESS TUBE Co. Ltd., Ludgate Hill, BIRMINGHAM 3._ Tel. CEN 7167 
Also at London, Newcastle-on-Tyne, Leeds, Swansea and Glasgow 
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_ CLASSIFIED 


ano appointments ADVERTISEMENTS 





Those wishing to advertise in these pages should send the text to the Classified Advertisement 
| Dept., Electrical Times, Sardinia House, Sardinia St., W.C.2, before 10 a.m. on TUESDAY 
| of week of issue. Official Displayed Advertisements are charged at 35s. per inch, and all other 

classified advertisements at 2s. 6d. per line. Situations Wanted will be published four 

times for twice the single insertion rate. Fee for Box No. and postage on replies is 2s 


| 














BRITISH BROADCASTING CORPORATION 
4 TENDERS INVITED _) Bs 44, r a post of ENGINEER 


in the Power Se n anning and Installation 

De bartn en Londor rb ction deals with a wide 
ar f t al plant including switchgear, trans 

i ( ‘ notors and generators 

CITY OF WEtnESvan i ] t 1 é r an ontrol gear, batteries 
4 aay able ‘ pilcan d p ss a degree in electrical 
J ) g i ation), and have wide 
ECTION OF D SEL ENGINES AND experien in above field } should preferably 
ELECTRIC MOTOR have served an apprenti hip with a large manufacturing 
i 
I 





ER 


HE Corporation invites Tenders for the supply and Pte ae € mpeesonee of site 
erection of two Diesel Engines (each 100 h.p.) and a na ¢ ‘ Pic cable acmicaran iiaaee ante 
variable speed electric motor (100 h.p.) for driving three e748 Soeur te = & net, mie ¥ ~ ing salary 
existing pump sets. Specifications an a. 4 rms of Tender - A ane ——= lificatio ’ an | experience are 
which will be issued separately for the two types of - — 965 p.a. The successful applicant 
machinery, may be obtained from ne sit Engineer a ens ful n 
Guildhall, Winche ster. : 610! . 9 tae eee 
Tenders endorsed ENGINES (MOTOR) GARNIER . ign - avrroU a: — obaidly er 
ROAD” in plain sealed envelopes, must be delivered to the . : il ! ! l ‘ ating age 
indersigned not later thar any Ds -ember 28. 1950 arent ; * #. : a a 
~ © aoe Broadcasting Hou ion W.1 in seven days 
I 


wn Clerk (G 792) 


qualifications ) aS ! (pre sent employ 


Winchester. 7 BRITISH ELECTRICITY AUTHORITY 
HASLEMERE URBAN DISTRICT COUNCIL th E Seal ihe 


CONVERSION OF PUMPS FROM DIESEL TO MOTOR TECHNIC ( MIS1 
DRIVEN ECHNICAI HEMIS1 


AF PLICATIONS are invited for the appointment of 
HE ab yuncil invite tende ipply and i a Tech al Chemist iding grading under the 
installation electric moto . xImavely revised N.J.B. Agreement mmencing salary will be 

60 b.h.p. to dr a multi-stage centrifugal pump, together within the range £752-£911 yendent upon qualifications 
I 1 mati ntr gear t Sturt Road 
Haslemere, Surrey = ; Shei 


A ’ lass degree in Technical 
ontract rr ender 


ibsequent 1 ial experience 
k will the chemical 
ipply to high-pressure 
and the chemical 
fu Some knowledge of 
metallurgy and metallography as 
? ‘4 rr ratur ates > 
, MORGAN, Aone Be ery See ores 
. lerk of the . Th ointment will be superannuable under the terms 
Council Offices, Museur ill : ns of the 1ority's Superannuation Scheme 
Haslemere Surrey = tati » qualifications and experience 
Noven 7 P G oi uld be i a t Divisiona] Controller, British 
icity Scotland Division 
Midlothian, 
F. FIELD 
na] Controller 


( APPOINTMENTS VACANT ) eae Win 
BRITISH ELECTRICITY AUTHORITY 


SOUTH WESTERN ELECTRICITY BOARD aag net Miioneas Divisias 


ASSISTANT ELECTRICAL ENGINEER 
APPOINTMENT OF SUB-AREA SENIOR . . . 
DEMONSTRATOR PPLICATIONS ar invite or the position of Third 
Assistant En I El ical) in the Generation 
PPLICATIONS are invited from suitably qualified and ynstruct Depar its hi ivisional Headquarters 
f experienced persons for the position of Senior Demon ADI icants shou on n switohgear, elec 
trator for the Taunton Sub-Area, with Offices at Taunton al auxiliaries, m vain and multic ore cablework, lighting 
Somerset, at a commencing salary of £450 nnum oad heating of ls > power stations, and should possess 
within Grade 3 £450 by 20 to £510) of the >. Sal a degree or equivalent in electrical engineering 
Agr nent “he person appointed will be r nsi yr The salary for this appointment will be in accordance 
the recr tment and training of staff; rati with Grade 5 of hedule C of the National Joint Board 
appropriate officers at Sub-Area; poli 1 plannir Agreement 5 776 per annum) and will commence at 
exhibitic ns; agri iltural shows ontact wi atior a point withir 1e ale according to qualifications and 
authorities and women's organisations pplicant 1u experie . osition is superannuable within the 
have had a good ge neral education and po a recog- rovi of t) itish Electricity Authority and Area 
nised Domestic Science qualification an 1¢ E.A.W rds’ Superannuation Scheme 
Housecraft Certificate. They must be pable of giving Applic ns should be st itted on the official form 
lectures and demonstrations in se sntres and on which may btained from the Divisional Establishments 
ynsumers’ premises, and to advise < he sele n and h lectricity Authority, Barker Gate, 
of electrical apparatus : N ugham and should be returned not later than Decem 
ations, giving age. present on t l § 
a ialifications and experien: ould it Ww. 8. BURGE, 
Vv Sub-Area Manage r, Taur : Divi nal Controller 


ivis 


the address given 
Se aled. t-4— endorsed 
eived by me not later thar 
rhe lowes ny tender 








tricity House, The Parade, Taunton, withi iti ectricity House 


Bark¢ r Gate, Nottingham. (G 7H 
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CITY OF SALISBURY (SOUTHERN RHODESIA) 
f » Department 


aetricis 
y 
HBOARD A 


Aas 
PROFESSIONAL ENGINEERS IN GOVERNMENT 
DEPARTMENTS f 
t e an Oven VACANCY FOR SWITC! I 
. ARY GRADE £583 4s. BY £36 T« 


i hare 


‘i 
‘ TS ar 
nrted ‘ t é to the standard of grad 
, f Electrical Fncineers and 
pt n the neration of Power t 
juties (preferat 


EASTERN ELECTRICITY BOARD 


4 


MI 
Y 


SINGAPORE MUNICIPALITY 


ranore 


‘ 4 


the 


4a 


SOUTH EASTERN ELECTRICITY BOARD 


Ke 
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YORKSHIRE ELECTRICITY BOARD ‘ (Continued from prostons column) 


suld be rat 
PPLICATIONS are invited for the foll poin we ert ea waaieenta ar ieaeees 


Are 


Otley Distri 


have had as 
be capable « 
ll lasses y \ T y ‘ re 
( t i SECOND ASSISTANT I rR ENGINEER 
estin oe one tenders stri V ' No. 47 
Salaries:—N.J.B. Agreement, Class ; f ylicants must hé had ind practi 
£560 per annun r nsid 
ee SECRAF T z ADVISER 
ants si r € 


£579 £609 


Desi ) 
king will n 
Agreement, Grade 3 £454 training 
plann 
stating the above vacancy number : —— 
ie tails of age, qualifications. and exper 
forwarded to the Manager, No a 1s ' i 
a, Yorkshire Electric ity Boara, 45-53 Su : 1 rineering degree 
Bradford, within fourteen days of the appearar alary B. Agreement. ( 


advertisement. p 
(Leeds) Sub-Area LINE ‘SMi N (OVERHEAD POWER 


"HIRD ASSISTANT ENGINEER (MEASUREMENT and maintenan 
N 73 50 I nes r 


ild be Corporate Members or Gra 
1 of Electrical Engineers or possess ¢ 
ns, and should have a sound knowle 
sctive gear with some experien 
and maintenar of equipment 
yitage testing 4 t 
*-an advantage 
andidate wil 
r high ltagwe 
Agreement, C 


l ft age 
warded to 
tric 
f the 


Wakefield 


in a large und . — 
>; ONS are 
iderground ——— 
inting . wing sect 
' I I r a GENERAI 


ar 


is, and ¢ 

™ anager, N : nn an é 7 

ty Board, 1 i : ul bears , iat 
of the 1 r 1 1 1 


es 
ar expe 
the Instit 


membershi ition 
val be studying for 


1 
T ASSISTANT DISTRICT ENGINEE Hull Di tg othe ¢ ni n may be obtains 
Vacancy N WX) ‘ na ) rne by Dex 
engineer app eel i ‘ . ; 4 
Engineer in all w 
reanisation 
have had a wide 


peration, and main r of h.v : ~ 
verhead d ribution ! v < ir id 

quipment, ar ould be caps fy “BRITISH CLECTORTT AUTHORITY | 

S toerate :. houl Verseyside No rth W ves D 
Members ur ist | : of ble é| IC ATIONS are r d fo t ar ments of 
10old exempting fi 1 4 NERAI ASSISTANT “ENGINE! (PROTEC TION) 
ful applicant wi it t es i 1 th t I lI rtment at Division feadquarters 
Ld ol ali 7 £569 being Cl ‘ Grade 8 


J.B. Agreement, Clé trade 4 


ASSISTANT DISTRICT ENGINEER 
1 wv No. 72/5 
xperienced in the 
and maintenan 
ind distribut 
lary apnaratu 
ant will be 
k ngineer, and must be canab! 
hemes and estimates He 
the Goole distri and unde 
Continued in next cc 


+ al 





BRITISH ELECTRICITY igeauaed 


Southerr div 


following vacan 


THG 


PPLICATIONS are invited for 


within the Division 
ASSISTANT CHEMIST, PORTSMOL 
STATION 

Provisi salary 
had practica 

ing appropriate 
wledge f boller 
temperatures will be 
given to oe 
Cert ificate in 
ASSIST ANT 
ING STATION 
Pr visi nal sa 
exper ild be 


sf 
3, JT CHEMIST 


r the 
ENERATING 


£06-£52] p 
exper! f 
to m 
hemistry his 
an advantage 
possess sr a 

ent q 


THAMP 


pr 
we Ban ¢ 
Higher Nati 
mistry or ialifications 
2 "CHEMIST SOU TON GENERAT 
Qualificatio 


or post | ab 


lary £482-£496 
se f 
GENERATING 


p.a 

5 
ence similiar th 
NIOR SWINDON 
TION 
Provisional salar; 7 pli } i] 
ence in ] f 


some ex 
quali 


and 
inter B.S 
4. LABORATORY 
ING STATION 
Wage 2s. lid 
Work in nnec 


id fuels. Candk 

n and preference 
for « 

A 


1 have 


ASSISTANT 


per 


mnised examinat 
ntments ma 
and 
forms may 
ret d bs De ember 
D. A Ol IVER. 


Divisional Se 


app 
nation 


retary 


G #801 


PLIK 


nent ' 


ATIONS a! t0V 
the 7 nical le Departn 
Wwe | 


Sub-He Farn 4 


A’. 


ENER Al 


ASSIST ENGIN Meter 
ft » will 


EER 
1 


626246 


Eng 


809 


Northmet H 1 4 } 
Southeate. N.14 G 


“poe WESTERN ELECTRICITY a 


TIONS are 
n the ¢ 
Det al é 
i Mar 


PPI IC 

mer 

ectw d Roa 

THIRD ASSISTANT 

Candidate should 
r tion, « 


Lage 


THIRD ASSISTAN 
Candidates st 
{ switch@ear 
ment ntra 
the checking 


tra 


experience 
indoor anc 
Preference wi 

ing degree 


engineer 
ctrical Engineering 
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SOUTHERN ELECTRICITY BOARD 


BRACKNELL DISTRICT 

PPLICATIONS are invited for the r f 
COMMER( IAL OFFICER 

Appli 

mmer 


DISTRICT 


ants mu » had nsiderable 
lal , tricity 
devel 
tariffs 
l ing and 
nsumer service 
s of Service Salary 
rade 4 (&7 737 
The successful 


to the B.E.A 


Salary and Condition 
with N.J.B., Class ‘‘E,’ 
conditions of service 
required to contribute 
Superannuation Scheme if eligible 

Applications.—Op a standard form 
Sub-Area Secretary and returned t 
mill Lane, Southall, not later than 


appearance of thi tice 


BRITISH vere! AUTHORITY 
East Midlands Div 
PPLICATIONS are invited for 
GENERAL ASSISTANT ENG INEE] nstru 
ne Generation Construction Department. Applicants 
ld the Higher National Certifi ate in Mechanical 
trical Engineeri or be rporate members 
r I.Mech.E., ¢ ild preferabl rad 
op training. Salary and nditi 
ordance with the National 
AX" (8 ymmencing at £437 
is supe rannuable the prov 
Electricity Author 
Scheme 
Forms 
Divisional 
¢ 


ns of 


f application 


SOUTH EAST SCOTLAND ELECTRICITY BOARD 


PPLICATIONS are ted r tt 
y ASSISTANT INEER (ME 
Headquart wt 
Members 


rERS 
f the 


ier 


Edir 
PPLICATIONS 
ENGIN EERS 


are 


reement and 

rade “‘H 14, £435 

tions and experien 
Y ‘rf 


iable e 


and i 
Applications, stating age, 
present pm st. should 


if 
14 days ter the appearan 


irgh 


tint 


Dewar Pla 


A at FEW attr 


rhe 


iy 


j gs 


fr 
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ELECTRICAL DRAUGHTSMAN 


ELECTRICAL DRAUGHTSMAN required by 
major oil company for service in the Middle East. 
Must have served five years electrical engineering 
apprenticeship and have had five years D.O. 
experience in connection with electrical layouts 
of large industrial plants with underground cable 
networks. Should possess Higher National 
Certificate. Graduate or Associate membership 
of a corporate engineering body desirable but 
not essential. Maximum age limit 35 years. 
Attractive salary plus generous allowance in local 
currency. Free passages out and home, free 
medical attention, kit allowance, good leave 
arrangements. Pension Scheme. Write, giving 
personal particulars and details of qualifications 
and experience, quoting 
DEPARTMENT F.192 TO BOX NO. 3085 AT 
191 GRESHAM HOUSE, E.C.2. 
Applicants without above requirements will not 
be considered (G 7l7p) 


RAUGHTSMAN required (Walthamstow Area). Appli 
cants must have served apprenticeship and have had 
good general experience Good working conditions 
Pension scheme.—Reply stating age, e ve rie mn e and 
salary required, to Box No. 1947, Electric mes. (G 780 
RAUGHTSMEN, electrical, required, “Gapatio of pre 
paring complete cabling layouts for generating 
station. Willing to work any part of U.K.—Applicants 
should state experience, salary required and age to 
Box No. 1957, Electrical Times. ice (G 785) 
RAUGHTSMEN. Britain’s leading design consul- 
tants and contractors require urgently Senior 
Switchgear Draughtsmen, also Juniors to train as Switch- 
gear Draughtsmen. Good salaries and prospects of 
advancement for suitable applicants. Pension scheme. 
—Write in confidence, quoting reference ET, to John A 
Smith Ltd., 24 Lichfield Street, Wolverhampton. (G 714) 
LECTRICAL FOREMAN. The Steel Company of Wales 
4 Ltd., have a number of vacancies for Electrical Fore 
men (maintenance) at their Abbey, Margam and Port 
Taloot works Apprenticeship and experience on main 
tenance of heavy industrial plant (preferably steelworks) 
is essential 
Applications giving full particulars of training and 
experience should be addressed to: The Superintendent 
(Labour and Wages), P.O. Box No. 9, Port Talbot, Glam 
(G 775) 
LECTRICAL wholesalers in the Midlands offer per 
manent, progressive position to experienced, quick 
thinking young man of good personality for inside sales 
quotations, etc.—Box No. 1953, Electrical Times. (G 783) 
SNGINEERS, senior and junior, “required for power 
cable installations, home and abroad. Should have 
knowledge of generating station cabling layouts. Appli 
cants should state age, experience, salary expected to 
Box No. 1955, Electrical Times. (G 784) 
XPERIENCED SENIOR DRAUGHTSMEN 











urgently 
required by a well-known manufacturer for employ 
ment in the Midland and London areas. Excellent oppor 
tunities for men experienced in switchgear layouts and 
design. These are senior vacancies carrying salaries of 
up to £600 per annum, and good possibilities exist for the 
provision of accommodation in the Midland area for suit 
able married applicants.—Write, giving full details of age 
qualifications and previous experience, quoting Ref. ADA 
to Box No. 1959, Electrical Times (G 810) 
MPROVER DRAUGHTSMAN, age about 19-21, National 
Service completed or exempt, required for work asso 
ciated with electrical engineering. Previous Drawing 
Office experience essential Salary according to age 
Write for interview giving details of experience to The 
Assistant Secretary, The Micanite & Insulators Co., Ltd 
Empire Works, Blackhorse Lane, E.17 G 779 
UNIOR CONTRACTS ENGINEERS required by pro 
minent switchgear manufacturers. Appointments are 
in connection with export contract work, and offer an 
opportunity for eventual overseas service. Candidates 
should hold an Ordinary or Higher National Certificate 
in electrical engineering, and have had a recognised course 
of works training.—Applications, giving fullest details, 
should be addressed to the Personnel Manager, A. Rey 
rolle and Co. Ltd., Hebburn, Co, Durham (G 759) 
ANUFACTURERS of electrical cooking and heating 
equipment require DRAUGHTSMAN for industrial 
design and development work, Birmingham.—Reply 
stating age. experience and salary, to Box No. 1951 
Electrical Times (G 782) 





BOX No. replies to be addressed to the 
ELECTRICAL TIMES, Sardinia House, 
Sardinia Street, London W.C.2 











47 


ERRANTI LIMITED require an energetic man to take 
charge of heavy engineering assembly shops. Candi- 
dates must have sound engineering experience, but above 
all must have proved qualities of leadership and drive. 
The position carries responsibility to the Works Manager 
and involves the supervision of Foremen. Salary will 
depend on experience and ability and a high figure will be 
paid to a suitable man. The Company has @ staff pension 
scheme.—Application forms from the Staff Manager, 
Ferranti Limited, Hollinwood, Lancs. Please quote 
Reference T.S. (G 778) 
UALIFIED ELECTRICAL ENGINEER with experience 
in the design and development of servo and electro- 
magnetic equipment for aircraft, will find interesting 
work and a progressive position in a rapidly expanding 
company.—Apply, stating age, details of experience and 
salary required, to Mr. G. Orloff, Chief Designer, British 
Messier Ltd., Cheltenham Road East, Gloucester. (G 608) 
ENIOR CONTRACTS ENGINEERS required by promi 
nent switchgear manufacturers, Appointments are in 
connection with export contract work, and offer an 
opportunity for eventual overseas service. Candidates 
should possess a degree, or equivalent in electrical 
engineering and have had some commercial experience.— 
Applications, giving fullest details, should be addressed to 
the Personnel Manager, A. Reyrolle and Co. L a. Heb- 
burn, Co. Durham. 758) 
ELEPHONE MECHANIC, A vacancy exists at a ae 
works in Neath district, South Wales, for a Telephone 
Maintenance Mechanic experienced in the maintenance 
of Strowger type automatic exchange apparatus an 
associated equipment. Applicants must be capable 
locating and repairing faults on overhead lines and multi- 
core telephone cables and on subscribers’ apparatus.— 
Apply to Box No. 1945, Electrical Times, stating age, 
experience, etc. Envelope to be marked bat ti 
Mechanic"’ G 771) 
EST ROOM require experienc ed man with some tec hnie 
cal training for rotating electrical machines up to 
6 kW. large variety of designs. South East London.—Box 
No. 1941, Electrical Times (G 5 74) 
) meet an ) expanding programme ‘applications a are 
invited from SENIOR DRAUGHTSMEN for posts in 
the Switchgear Drawing Offices of the English Electric 
Co. Ltd., Stafford. Excellent opportunities exist for men 
having experience in any of the following Layout of 
indoor or outdoor switchgear, preparation of schematic 
and detail diagrams, mechanical design.—Apply giving 
full particulars of previous experience quoting reference 
141 A to Central Personnel Services, English Electric Co, 
Ltd., 24:30 Gillingham Street, Westminster, 5.W.1. (G 740) 





( APPOINTMENTS WANTED ) 





XPERIENCED ELECTRICIAN, age 26, seeks permanent 
rogressive employment in South or South-West 
England.— Box No. 1923, Electrical Times. _(G 702) 


( WORK WANTED ) 


C. and d.c. Motor Rewinds and Repairs. Promp 

e service, fully guaranteed.—Edgware 8631 (4 lines). 
Service Electric Co., Ltd., Stanmore, Middx (D 324) 
RMATURE SERVICE CO., LTD., Haddington Street, 
Hove (Tel. 32996), electrical engineers and winding 
specialists. Distance no object. (CF 739) 
ASTINGS, Fisher Foundries, Ltd., Greet, Birmingham, 
have capacity for brass, gun metal and soft grey iron 
machine moulded repetition castings weighing 1-30 Ib. 
Loose pattern work up to 3 cwt. Delivery by road to all 
parts. Tel.: B"ham, Victoria 0197 (F 270) 
No E quaiity and prices of PROCESS TIMERS, PHOTO- 
RIC CONTROLS, RELAYS, et Manufac- 

tured S Ele trical Remote Control Co. Ltd., of 13.15 
Evanston Avenue, London E.4. LAR 5435 (G 807) 
TANLEY L. LYONS, L.S.LA., Registered Lighting 
Engineer ALE.S.) Consulting illuminating engineer 

& designer. 97 Latchmere Road, 5.W.11 (BAT. & 5047). (G 797) 


C ) 


C./D.C. MOTORS, ype ag complete ay 7 
e over installations, etc.—A.A. ectrical Co., 
cree Road, Chiswick Park, w ry Phone: Chiswick 











WANTED 
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VOX & DANKS LTD. require all types of Modern ELEC 
A TRIC MOTORS switc HGEAR AND ANCILLARY 
EQUIPMENT. Please send full details to Cox & Danks 
Ltd. Plant Department, Scapa H Park Royal ad 
N.W.10. Telephone: Elgar 5611 G 627 
IONA WER MOTORS rt r 

t hase we 


pur 
I No. 1449 


ROTARY CONVERTE 
21 City Road } 


si 5T 

plant for 1 
y Street, Bethna 

rge quantity ir itside diameter 

{from the dismantiin id Babcock Water 

i llers Best prices f | Prepared t purchase 

Babcock and Wilcox Water-tube Boilers for dismantling 

Apply. «iving full details, to Midland Iron and Hardware 

Co., ¢ red ey Heath ) 


Ww* I Db. and 
MOTO! Or dessin 
eg L 

Ltd., 22-2 ritannla ‘Walk 


W ’ an’ ED. ree ; 4 setae pr 


+R bear 


f MOTO 
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AUCTIONS 


CABLES & WIRE 


. rt GH. il 


prices quot 
teed strictl 





BBER ¢ 
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DOMESTIC APPLIANCES 








“MOREHEAT” IMMERSION HEATERS 
All Voltages with 
20 amp Satchwell Thermostatic Control 
GUARANTEED 


Ipply - Agent 
W. TYLER, 20 FINNEMORE ROAD, 
LITTLE BROMWICH, BIRMINGHAM, 9. (G817p 


wr pds: 
All lengths 


interme diate loadings 











Grubb 4 KW. No purchase tax. 
jin jard voltages. Provi 
ion for Fully . uaranteed and 

imed ivery Write for illustrated brochure, 

t erms to distributors.—John Owner 
Road, Birmingham 13. Tel 


HEATERS 
In t 


C 392 


ENGINEERING PLANT & MATERIALS 


Nee Coeren SHEET i 


R. S. and E, (Surt 





idge 758 8 
\V JELDING PLANT Several Motor Generator Arc 
Welders, single, double and multi-operator up to 
600 amps. Input 400 440 V, 3-phase, 50 cs. Also several 
single and double operator transformer arc welders. All 
modern units by well-known makers. Attractive prices 
Full details, write: Thos. W. Ward Ltd., Albion Works 
Sheffield, Phone 26311 (Ex. 347 (G 598) 


GENERATING PLANT 


D" SEL ALTERNATOR SETS from st 
i-phase ” 167 KVA Waukesl! 
r l Vi Petter Brush, An 
f 00 r.p.m 
r.p.n 
ren Br 
cFarlane 
1,000 r.p.n 
; 20 KVA 
with price 
ion Work 





sENERATOR s¢€ 

n steel base ymple 
inder load 
R pad, L 


= — N Diesel 


iy TERNATOR 
Harris General Motor l . 


G.E.( 6,500 kW 
s,at 500 r.p.m. Tw 
mple i iter and bed plate together t 
Apply C ‘ ti 7 ayplace Ro ad West 


xleyheath, Kent l x F 494 


e arin g 


LIGHTING EQUIPMENT 





0°15 amp. ll n. round, 30/- 100; 
62V. 0°3 amp, 15 mm, round or tubular 76 100; 5°5 V, 
12 mm 37.6 100; 5 15 amp, 12 mm 
id, 37.6 100; 12/16 0"l amp MBC, 7/- doz 
) V Neon Osglim SBC, 18 Al! best British or 
an makes inclusive Batteries, twin cell 
80 per case for 30 4 ins 19 Lansdowne 
ad, Croydor (G 382 
Fu ul Jt ~“¥ ENT LAMPS AND CHOKES, Neon and other 
iu] lamps. British and American. Inquiries in 
Suplex Lamps Ltd., 239 High Holborn, London 
(G 106) 


>I RLEY CHOKES AND BALLASTS. Silent operation, 
excellent performance, efficient, long fe, vacuum 
im pregnated quick delivery Low price (e Purley 
Queen, 80 watts, 146 each, less quantity a ash dis 
ints Quotati ns fo r export F. W. Blanshard, Ltd 
Dept. ET), Purley, irrey (E 343 
LYDLOK FUSES 5. 18, 30, 60, 100 ar tock at keen 
prices State quantity required lki 
Lansd: »wne Road, Croydon. 


ULBS MES 25 V, 
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MOTORS & STARTERS 








ELECTRIC MOTORS, GENERATORS, 
FORMERS A.C. & D.C. 
STARTERS, SLIP RING & D.C., SEMI-AUTOMATIC 


Any voltage, new, short delivery, all types of 
revolving electrical power. 
ELECTROPOWER COMPANY LIMITED 


Kingsbury Works, Kingsbury Road, London N.W.9. 
Telephone: COLindale 4621/2. (D 17p) 


TRANS- 











A. ELECTRICAL CO.—FOR A.C. D.C. MOTORS 
4i¢ SWITCHGEAR, EXHAUST FANS, HOISTS, RE 
DUCTION GEARS, new or reconditioned units.—Chiswick 
105, Fairlands 8279, 67 Rothschild Road, W.4 


Cc. and D.C. MOTORS, GENERATORS, from stock 
eService Electric Co. Ltd Honeypot Lane, Stan- 
more, Middx. Edgware 8631 4 (A 476) 


C. and D.C. MOTORS, GENERATORS, rg ho 
eGEAR, et always in stock. Let me hav your 
inquiries.—G. E. Whittaker, Wellington Mill, Bo lu Vn 
Road, Blackburn. Tel. 7232. (A 12) 


C. and D.C. MOTORS, ALTERNATORS, Generators 
e Generating Sets, Transformers, Welders, Plating 
Ee quipment, Control Gear, Switchgear. portable Electric 
Tools, et Write for current electrical stock list, post 
free.—Th W. Ward Ltd., Albion Works, Sheffield 
Phone 26311 (EX. 347) (G 595) 


Cc. and D.C. MOTORS all sizes, large stocks fully 
f\. guaranteed.—Milo Engineering Works, Lt Milo 
Road, East Dulwich, S.E.22 (Forest Hill 2278-9). (A 10) 


RAND NEW A.C. MOTORS FROM ST 13rd to 
150 h.p. slip rin¢ and squirrel ca¢e, 400 440 y 3-phase 
~ c/s, at 750, 1,000 and 1,500 r.p.m. With or without yntrol 
gear. Immediate despatch from stock. Attractive prices 
—Full details, post free, from Thos. W. Ward Ltd., Albion 
Works, Sheffield. Phone 26311 (Ex. 347 G 597 
OR ELECTRIC MOTORS, GENERATORS, ALTER- 
NATORS, SWITCHGEAR, please send your inquiries 
to Oldfield Engineering Co., Ltd., 96 East Ordsall Lane, 
Salford 5. (C 296) 
SYNCHRONOUS MOTOR, G.E.C. 9,350 h. P.. 6,600 V, 
3-phase, 50 c/s at 500 r.p.m. Complete with 2 bearings, 
bedplate, exciter, reactor and pa 
One 90 h.p. G.E.C. SQUIRREL C "AGE BALL BEARING 
MOTOR, 5O c’s, 3-phase, 400 V, 122 amp., 485 r.p.m. and 
starter. Complete with Visco air filtering plant and fan 
or would sell separately.—Apply: C. J. Rice, 137 Mayplace 
Road West, Bexleyheath, Kent. Tel.: Bex. 3282. (F 493 


METERS 


He SE-SERVICE METERS, a.c. or d.c., quarterly or 
prepayment.—Universal Electrical, 221 City Road, 
London E.C.1. (C 51) 
ETERS: kWh and Ampere Hour. Galvanometers, 
i laboratory and panel mounting, perfect, cheap 
The Allstock Merchandising Co., 63 Bush Grove, Stan 
more, G 789) 


SWITCHGEAR 


ATTERY CHARGING SWITCHBOARDS, two circuit s 
mounted on steel frame. No. 1 circuit: Regulator 
0°54 amps, including ammeter 0°5 amps; Ironclad switch- 
fuse 200 V. 15 amps; cut-out 0°54 amps. No. 2 circuit: 
Regulator 4-15 amps: ammeter 0-20 amps; switch-fuse as 
above; cut-out 4-15 amps. Bargain at £6. Carriage paid.— 
Farrow's Limited Spalding. (G 762) 
ERCURY SWITCHES are made by Hall Drysdale 

4 and Co., Ltd., of 58 Commerce Road, Wood Green, 
London N.22. Tel.: Bow 7221. (C 175) 
100. 000 § SWITCHES various types, including MK 
5 amp DP onoff skeleton type for 

appliances, 3/- LF. Rotary 10 amp DP.CO, 10- each; 
Santon 8X323 30 amp DP on/off, 10/- each: R114 10 amp 
5 way with off, 10/- each; Niphan Cable Couplings, in- 
cluding 5 amp 4-pole plugs or sockets, 7/6 each; Flange 
Plugs, 86 each Large stocks held of Relays, Key 
Switches, Uniselectors, etc.—L. Wilkinson, 19 Lansdowne 
Road, Croydon. (G 384) 








UNCLASSIFIED 


A‘ TOMATIC TELEPHONE, 45 line relay type complete 
with modern type neophone desk hand-se ts and bells 
In excellent condition. —Offers: Boxfoldia Ltd., Dale Road 
Bournbrook, Birmingham 29. «@ — 77 





(G 772) 
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IME SWITCHES for sale, Best makes. Reconditioned 
as new by ourselves and guaranteed for 12 months.— 

J. W. Hughes, Clockwork Engineers, 3 St. Thomas’ Street 
London Bridge, S.E.1 (Phone: Hop. 2759) (G 660) 
AMP. 3 pt. Brass Flanged Sockets 5 amp. 3 pt 
Cable Coupling Sockets 5-:; Resistances, tubular 

vitreous enamelled, 4°6W 1 10W 13, 20W 16, GOW 2 
Strip Resistances, various ohms and wattages, state 
; 4-bank 50°5 ohms, 2°5 amp., Semi-adjustable 
yunted in perforated metal wall bracket 

and Terminal Boxes, 230 ohms, variot 

Weather-proof point Change 
opper contacts, 10 Barrett Upper 

Leicester ; 


Street 


TRANSFORMERS & CONVERTORS 
MIDLANDS ELECTRICITY BOARD 


INDOOR TYPE TRANSFORMERS 
YOR disposal, 14 second-hand 3-phase, 50-cycles 
'ype Transformers of various makes and si7ves 
QUANTITY KVA VOLTAGE 
l 10 400 100 
l »* 10750 20 
750 41 
750/20 


0750 440 400/190 





Indoor 


] 
l 
10 


100 

mm, and date 

iil Braathen Sub-Ar 

y Board, Birmingham ¢ 
d, Birmin¢cham 4 





(| BUSINESSES FOR SALE) 





LECTRICAL CONTRACTOR'S BUSINESS \ ale ip 
a busy Lincolnshire market town ioud show rooma, 
workshop. garages and living accommodatio Vory 
low rental. Owner retiring. £3.000. S. A. V “Be x No 
1931. Electrical Times ‘G my 


ORTHAMP TONSHIRE. Pri gressive WEI DING BL JSI- 
4 NESS, comprising workshops, offic plant and t« 
trav elling repair yutfit, et Turnover £10,000 past eight 
months. Increasing profits * prospects £5,000 p.a, 
Price £12,000.—Particulars Mersey and Midland 
Brokers (Northampton), 2 Market Street, Kettering, 


G 814) 


@ MISCELLANEOUS _ ) 


NITY AND GUILDS (Electrical, etc.) on ‘‘No pass—N@ 
C Fee’’ terms. Over 95% successes. For full details of 
modern courses in all branches of Electrical Technoe 
logy se nd fo yr our 176-page handbook ty E and post ioe — 
B.1.F.T (Dept. 39). 17 Stratford Place, London W.1. (D 244) 

ICHARDS AND PARTNERS, associated with Gores 
Offord and Co., Auctioneers and Valuers of PLANT 
aD MAC HINERY AND INDUSTRIAL PROP ERTY, 
Granville House, Arundel Street, London W.C.2 Tel.: 
TEMple Bar 7471 (A) 











THE MOTOR f RAG co. 


Toteghone 
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PATENT *T.A."’ 


HEAVY DUTY LAMPHOLDER 


that will reduce maintenance charges. 


| Operate 10 amps continuously with safety. 
Manufactured by 


SPERRYN & CO 


MOORSOM STREET 
BIRMINGHAM 6 


SM 


SPECIALLY DESIGNED FOR 
RAILWAY CONDITIONS 
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LIST PRICE 
£3-2-0 


1,000 watts 








and now the... 


E-REE VERE BE 


“NEIWE-O-NINE’ 
HEAT CONTROLLED ELECTRIC IRON 


The old Eight-O-Eight appears in new guise with many improved 
features — consider these improvements in the light of the previous 
Eight-O-Eight excellence and you will agree that here is as Fine- 
Quality an electric iron as can be obtained anywhere. 

%* Pre-set thermostat makes for easier servicing. 

%* Automatic and accurate heat control. 

*% Elegant design — lustrous chromium-plated finish. 

*% Long-life, pure mica element. 


So Premier Fine-Quality takes yet another step forward in 
automatic iron design. 


PPORTEDALITEDR iiss 
APPLIANCES 
PREMIER ELECTRIC HEATERS LTD - BIRMINGHAM «9 - ENGLAND 


A Member of the A-E:I Group of Companies 
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The New 
*“ FLUORADISC” 


Mode! 1005 


80 Watt Fluorescent Circular 
Fitting 


6i2°t2°0 


(incl, Tube & P.T.) 
EMINENTLY SUITABLE FOR: 
STORE, OFFICE, HOTEL, 

DOMESTIC USE, etc. 


Also Available: 


Model 100! €8°5°5 
Model 1004 £9°7°1 
(incl. Tax) 


DISTRIBUTORS LTD. 


Sole Concessionaires for the U.K, 
39a Stafford Road, Croydon. Croydon | /07/8 





DRUBEL 





THE PRACTICAL 


LECTRICIANS 


BOOK- ISSI 





Cher 800K) 
on s/ WET | 


"(550 PAGES 
269 
DIAGRAMS 
41 PHOTOS 
50 TABLES 
<A! 34 SECTIONS 


POCKET 


ady only 
now This ele trician’s indis +" 
sent ) vht right up to ‘minute 
practical el ctricity from A te L 
Motors Wiring systems Battery vehicles 
Bells Cooker maintenance Electronics Heat- 
ing and Lighting Instaliation and Maintenance 
of many types of Appliances Portabie tools 
Soldering Swit:hgear Transformers Testing 
Reference tables, including complete Mains 
Voltage table, etc. 
$4 major secti ne altogether and ill caref written by 
experts. At truly amazi value for money, 


et yours 


Order your copy through vour book lirect from 
| 


the publishers, Odhams Press Ltd., Publishing Dept. S we &, 





6 Catherine ms, London, W.C.2, 
P.O. for 5 ( ad & Ce 





ai 
A 


yon wy me), | oe 
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GREATER PROFITS 


by Selling more 


This is quite true — OSRAM coiled-coil 
lamps give up to 20%, more light than 
ordinary lamps of equivalent wattage. 
The extra few pence the customers pay 
provide them with more light without 
any increase in current consumption, 
while the dealer gets a larger turnover 
resulting in bigger profits. It certainly 
pays to sell OSRAM coiled-coil lamps. 


PRODUCT 
MADE IN ENGLAND 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY LONDON W.C2 
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HEAYBERD BATTERY CHARGERS for operation from A.C. 
and D.C. supplies, embody the results of more than 20 years’ 
experimental work and the understanding of customers’ 
special requirements 

No matter how large or small, we shall be glad to quote for 
Battery Chargers made to suit your own particular purpose. 
The following lists describing models suitable for operation 
from A.C. mains, can be obtained on request. D.C. models 
are quoted to customers’ requirements 


No. 1048. Describes over thirty different types of Battery 
Chargers. 
Wo. 1046. Describes heavy duty Mobile Battery Chargers. 


F. ( HEAYBERD & (0. LID” 


Head Office GREENWICH SOUTH STREET, S.E.10. Phone [Dewey 4646 (3 lines) The photo is of a 3-circuit Battery 
Works Greenwich. Cables & Telegrams : * Heayberd, Green, London” Charger for operation from D.C. 


mains. Top panel has been removed 
ELECTRICAL Marke. ACCESSORIES 


showing resistance mats. 
Registered Trade Mark 





Chains of every type for the suspen- 


13 amp flush 3 pin sion of Fluorescent Tubes, Domestic 
shuttered socket to 
B.S.S.1363 with vitreous 
porcelain base and fused prompt delivery. Samples and advice 


plug from THE Chain people. 


Fittings, etc. Right finish and price, 


Catalogue of full range from your wholesaler A. J. PRATT & SONS. LTD 
. . J] . 


or direct from:— 
MARBOURN, LTD. Woodbridge Street, London, E.C.I. 


3Sa ST. PANCRAS WAY, LONDON, N.W.! Tel.: CLErkenwel! 3742-3 
TELEPHONE EUSTON (|9li= 
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The finest 


Toolmaker 


can safely leave a 


PRESS TOOL SET job to 


Desoutter 


Desoutter Bros., Ltd., The Hyde, Hendon, London, N.W.9 


one; Colindale 6346 (5 lines) 
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WATER HEATING 


THERE'S / ELECTRIC— 
™ cr WATER STORAGE HEATERS 
ger: ON. 4 IMMERSION HEATERS and 


E J ‘ER Y CIRCULATORS 
LENGTH ra DENSACONE 
i | AUTOMATIC ELECTRIC 


WATER STORAGE HEATERS 


Non Pressure, 
Pressure and 
Cistern Type 
fitted with 
ANTI-SCALE 
DEVICE 


] quality, strength 


and finish — vital 
essentials for @ 


DRAGOR 


IMMERSION HEATERS 
and CIRCULATORS 


Write for prices and 
full particulars 


TESTED SUPER-STEEL DRAKE & GORHAM 


HO LTD. 
Cc © ] N D U i T bit renggae bet W.C.2 
Telephone TEMple Ba: 3993 


CITY TUBE & CONDUIT MILLS MANCHESTER—239 Piccadilly 
BRIGH i ON—80a Queens Road. 


SMETHWICK BIRMINGHAM GLASGOW — 182 Sc. Vincent Street 

. i BRISTOL—2 and 4 Church Street, Temple 

Caledonian Buildings 14 Ti n St., 2 DUBLIN—2 Church ' ane, College Green 
Midland Representative: 


wiverys : 
Edinburgh 22 Shandon Place, |! 
W. T. BOWER 144 Jockey Road, Sutton Coldfield. 


dm GBil 
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All Sizes of rubber insulated wires, cables 
and flexibles are made under the famous 
MERSEY name. Illustrated is a 3/.036 Flat 
Twin V.I.LR Insulated, Taped, Varnished Cambric 
Lapped, Braided and Red Lead Weather 
resisting Compounded H.S.0.S. Cable 250 volt 
Grade. To B.S.—No. 7 1946. 














MERSEY CABLE WORKS LTD., BOOTLE, LIVERPOOL. Tel. BOOTLE 2777-8-9 











A @) company 
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tog + lhmaadee MARKING MACHINES 
Vern “* : 


Save labelling and time by using 
Funditor marking machines. Ideal 
for blocking or printing Trade Marks, 
names and addresses, reference 
numbers, etc. Funditor transfer 
marking machines will print on any 
material of any shape. 
Send now for full particulars. 











FUNDITOR ....... 


3,WOODBRIDGE STREET, LONDON, E.C.1. 








SPECIALISED LIGHTING FOR WINDOWS, maith & DISPLAYS 





| ANGLELITER Al | GIMBAL % G.|. | HYLITER 


*@ | RING 





: 
ANGLELITER ~~. BS | EYE-BALL 





PORTHOLE P.12 





COURTNEY, POPE (ELECTRICAL) LTD... Amhurst Park Works, Tottenham. London, N.15. Star rd Hill 4266 (10! 
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Plinth lighting is rapidly 
capturing the imagination of 
the public and there is now an 
ever increasing demand. 


Our latest broadsheet gives 
Electrical Traders full 
information respecting 
R.E.A.L. Plinth lighting and 
the sales and advertising 
. have not yet support associated with the 
eived your copy of : . 
“Plinth Lighting is News” marketing of this new and 
communicate with us enchanting form of floral 


and it will be forwarded i . 
immediately decorative presentation 


Issued by ROWLANDS ELECTRICAL ACCESSORIES LTD., R.E.A.L. WORKS, BIRMINGHAM 18 
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WEIR 


“OPTIMUM”? 
DE-AERATOR 


Gases dissolved in otherwise pure feed water cause cor- 
rosion in boiler tubes, economiser tubes, turbine blades, 
etc., and unless eliminated can be the cause of serious 
and expensive troubles. The Weir *‘Optimum’’ De-aerator 
provides an economic and highly efficient solution to the 
problem by eliminating the corrosive gases, and retaining 
in the feed water the heat in the operating steam. Technicai 
details and various arrangements of De-aerator fully 
described in Publication No. GH.37, ‘‘Eliminating 
Corrosion in the Power Plant.”’ 





CATHCART ; GLASGOW 








FLAMEPROOF 
SWITCHBOARD 


The illustration shows a Wigan Flameproof Air Break Switchboard 
consisting of 60, 30 and 15 amp. triple-pole switch fuses. This up-to 
date instaliation has recently been installed at the Tottenham 
Division of the Eastern Gas Board Flameproof switchboards can be 
suoplied in various combination and capacities up to 60 amp 
T.P. and neutral under Buxton Certificates Groups |, tl and Ill 
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HEYES & COMPANY LIMITED, WATER HEYES ELECTRICAL WORKS, WIGAN 
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MK. METALCLAD 
SWITCHSOCKET 


Introducing a new range of metalclad 
switchsocket-outlets and plugs of 
remarkable value. They incorporate 
the latest type of A.C. switches, 
shuttered sockets, and are mounted 
in pressed steel boxes. Leading 
features include A.C. type switches 
incorporating pure silver contacts. 
Simple and reliable shutters with snap 
action. Boxes made in one piece 
from zinc-coated steel, bonderized 
and finished aluminium. Four 3?” knockouts, one on each side. Front 
plates — protected type, aluminium finish. ,Domestic type, brass, 


finished matt bronze. Bases, urea moulding of non-tracking type. 


he 


WAKEFIELD STREET +: EDMONTON +: LONDON -: N.I8 


Telephone : Tottenham 5151 (6 lines). Telegrams : Multiconta, Southtot, London 
A.31 





M.K. ELECTRIC LIMITED 








ELECTRICAL TIMES 


Hardly perhaps—but where lighting cables ar 
HACKBRIDGI is i “household” word with electri il 
ey erywhere 

Che range of cables manufactured by the Hackbridge Cable Co. Ltd 
extends from light bell wires, through all types of rubber-insulate 
lighting and power cables, to paper-insulated mains cables for working 
pressures up to 33 kV 


Th (HACKBKIDGE 
(i able Company Limited 


VU KELVIN WORKS, HACKBRIDGE, SURREY 


association with BRYCI ELECTRIK CONSTRUCTION CO LTD. 
at; Birminghan Prist Cardiff j y } 














(REGISTERED TRADE MARK 


Improved Type 


CERAMIC 
EMBEDDED RESISTORS 


of the highest quality, complying 


with all Government Specifications 


Please aliow us to send you a copy 
of our descriptive catalogue 


The ZENITH ELECTRIC CO. Ltd. 


Zenith Works, Villiers Road 
Willesden Green, London, N.W.2 


Phone: Willesden 4087-8-9 
Grams: **Voltaohm, Phone, London’’ 
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SPECIFY 


FOR GOOD COMMUTATION, 
LOW BRUSH WEAR AND 
LONG LIFE OF COMMUTATORS 
OR SLIP RINGS. 


FULL TECHNICAL LITERATURE ON REQUEST 


~ POWELL DUFFRYN — 


CARBON PRODUCTS LTD 


ELECTRICAL CARBONS DIVISION, SPRINGFIELD RD., HAYES, MIDDLESEX 


\ TELEPHONE: HAYES 3994/8 TELEGRAMS: CARBONACES, HAYES. 4 
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Eves av ae 
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“Too much power 1S dangero 


but the highest safety factor _ 

| > ing Syrronds 

be obtaired by specifying 
V ire an essential com 

( opper Wire é os a 
por eat of the land cables that c 

{ —_ 

power to imdustry, Pp wer to ft y 

hon power for pecsention zon 
a , 
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WIRE & 
PLAIN & Tir 


— 


R. H. SYMONDS LTD., 47 VICTORIA STREET, LONDON, S.W.!. WORKS: ENFIELD, MIDDLE5EX 





TATE SOLENOID-OPERATED SEMI-BALANCED 


hed SPARE PARTS FOR ALL MAKES OF 
ac WYALVES oc AMERICAN CONTROL GEAR 





obtained 
For use on 


swear KEMPSTON 
serio. [ELECTRICAL C2 LT 


ote. KEMPSTON 








BEDFORD 





Sizes : }",2’, 
,”.. Ll ¢ 7’. ci 
and 4’ 


Sete SWITCHGEAR AX, SPECIALISTS 
Range: 

Sib. -’ to 

200 Ib. 0” 








JONES, 
VICTORY 


TATE & CO., LTD. 





WORKS, BRADFORD 








J.G. Statter & Co. Ltd., 82 Victoria Street, $.W.! 
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= POWER STATION 
x A 


Can your network accept ADONJONAL LOAD 
LJ 


The answer is ‘‘YES’’ when Rythmatic Control is employed. 
Rythmatic Control enables domestic water and space heating loads 
to be transferred from peak to non-peak periods without interfering with 


industrial requirements at any time. 
** off-peak ’’ load is accepted and a more 


More units are sold, additional 
economical level of operation is maintained with existing plant. 


RYTHMATIC = 


For further information, write : 
AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 
Strowger House * Arundel Street * London, W.C.2. Telephone : TEMple Bar 4506. 
Telegrams: Strowger, Estrand, London. Strowger Works, Liverpool, 7 
A.3341-C.23 








._ VEE-GEE 
ar % INSULATING 
wanvows “BEADS 


geese PORCELAIN 
“te, @o,NTERLOCKING 


V.G. MANUFACTURING CL? 


GORST ROAD. PARK ROYAL. LONDON,N.W.IO 


t 2] 2- 40/0076 MAX. 


2-3/036 MAX. 


2-7/036 MAX. 
noo 


2-7/044 MAX 


Made by 
Vv. G. MANUFACTURING CO. LTD. 
GORST ROAD, PARK ROYAL, LONDON, N.W.10 
Distribators: 8. 0. Bowker Lid. & GEE ( Birmingham) Ltd. Birmingham 
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ae \4 
Talk about WARM! / ei | 


That’s our job — ey NS. 
people. And we do it a 
the best way, with ‘all- | " 
round’ warmth, no ( i 


draughts, no hot spots es s 
and no cold spots—just { 
‘all-round’ comfort. Its 6 


an economical, safe, automatic system of 
electric heating adaptable to any industrial 
or office space heating. It is ‘—Thermovent 
Space Heating — the system that gives more 
comfort, and so more efficiency, in the factors 
or office. 


THERMOVENT 


Our Technic Advisory Service knows all the answers 
and is keen to he p you—quite without cbligation, 
course Write now for full details of Thermovent Space 
Heating and Techmcal Advisory Service to: E. K. Cole 
L.td., § VigotStreet, London, W.1, or phone Regent 7 











FLUORESCENT”) 
LIGHTING 


manufactured by 


1) 


metal spinners 


LIMITED 


fenton road - halifax 
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BRUSH high rupturing 
capacity fuse 
Switchgear of the 

unit pattern with 
centre busbars 

and arranged for 

top and bottom 


cable entry 


Lhe illustration sho 
uchboard for 400 2} 
vice, equipped with 300 a 


150 ampere Juse stvitches 








the best answer is BAUD 





Ihe Brush Electrical Engineering (0. Ltd., Loughborough, tngland 
I Newcea ( a j 
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Miniature 
CIRCUIT BREAKER 
TYPE S$12I 

ONLY 12" WIDE x 43/9” HIGH 


For’ power and lighting circuits 
up to 30 amps. 250 volts 
Instantaneous Short circuit 
and Time-lag OL releases 
Neutral link 

High rupturing capacity 


Tested at an authorised short-circuit testing station 
SIEMENS -SCHUCKERT 
(GREAT BRITAIN) LIMITED 
FARADAY WORKS - GREAT WEST ROAD - BRENTFORD - MIDDLESEX 


Telephone : Ealing 1171-5 Grams : Siemensdyn Bretford 








T | CONTROLLER-TYPE 
| |Y INSTRUMENTS 


(4° Dial, 3;° S<calz) 


100 AC LC MOVING TRON, RANGES FROM 5) amps 

f LP TO 300 amps. Self-contained. DC MOVING COT 

STANDARD RANGES, AMMETERS WITH 
ENTERNAL SHUNT. 


AMPERE 


Specially designed for use on control gear 
or switch boxes. Black finish cast-iron case 
Protected front, strip terminals Base 
2} ins. by 5} ins. can be drilled with 2 or 4 
fixing holes to suit individual requirements 
MOVEMENT (both types) Spring con- 
trolled, well damped, with pivots mounted 


in spring loaded jewel bearings 


\ feature of the Pullin Moving Iron Con- 
troller instruments is the almost linear scale 
Overload compressed seales can be supplied 
when required 


For prices and full details, write to 
MEASURING INSTRUMENTS (PULLIN) LTD. 


WINCHESTER STREET, ACTON, LONDON, W.3 


Telephcne : ACORN 465! /3 
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Fedestal 
mounted type 


Cubicle 


mounted type 





Increasing load on the electricity supply dis- 
tribution system calls for the installation of industrial 


type switchgear of the utmost reliability 


The fully tested type *‘ K’ range of switchgear, 
manufactured by * Ferguson Pailin Ltd,’ has been 
designed for use on systems up to 660 volts and for 
normal current ratings up to 1,600 amps. The unit 
is strongly constructed and has the great advantage 
of small dimensions for its capacity, so that it may 
be mounted in the place most convenient to the 
area where power 1S required It may be pedestal 
or cubicle mounted and can be arranged for single 


unit or switchboard 


Full information onthis type of Switchgear will 
be gladly sent on request to interested Executives or 


responsible officials 
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SINGLE POLE 
AND 
NEUTRAL 
GEAR 


M4 


METAL CLAD SPLITTER FOR CONDUIT 
ENTRY WITH TWO 15 AMP. OUTGOING FUSES 


LIST NO.N401RC. 
CONSOLIDATED LIST PRICE :14/8 EACH 


66 i 
EVOLITE 
PERSPEX TUBES AND CYLINDERS 
Fabricating, Welding and Machining 
Consult 
RICHARD DALEMAN LTD. 325/327 Latimer Rd. 
LONDON, W.10 Phone: LADbroke |879/3709 








INSTRUCTION CHART 


For dealing with apparent death from 


ELECTRIC SHOCK 
(In accordance with H.O. Electy. Reg. 29) 
Mounted on strong board, varnished and corded 
for hanging 
Price 3/- plus 10d. postage (per single copy 
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Sardinia House, Sardinia St., LONDON, W.C.2 








RATCHET & REVOLUTION 
COUNTERS 
PLEASE 
SEND 
FOR 

LEAFLET 
No. 18/6 Speeds up to 6,000 r.p.m 
SOLE MAKERS AND PATENTEES:— 


B. & F. CARTER & CO. LTD. 
BOLTON, 9 


Members of B.E.S.7.E.C. Organisation 
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IGRANIC 


MAGNETIC DEVICES. 
TYPE M 





FOR D.C. SERVICE 
(OR A.C. WITH RECTIFIER) 
EMBODYING DIRECT ACTION 
MECHANISM ELIMINATING ALL 

TOGGLES 


For motors up to 350 h.p. using brake 
drums 8 ins. to 30 ims. diameter. 


OUTSTANDING FEATURES 


@ Low head room. @ Nickel-Chrome steel bushes limit wear 
and lengthen life of bearings. 


Bearings for hand _ release @ Long bearings at all points assure years 
lever. of service. Main bearings fitted with 
grease nipples. 


180° effective Braking surface: Full particulars of this Brake and other Igranie 
Magnetic Devices can be obtained upon application 
short brakeshoe stroke. to Publicity Dept., Bedford, or any branch office. 


HEAD OFFICE AND WORKS — BEDFORD 


EXPORT DEPT.—VICTORIA STATION HOUSE 
191 VICTORIA STREET, LONDON S.W.1 
BRANCH OFFICES—LONDON «+ BIRMINGHAM 
BRISTOL ° CARDIFF ° GLASGOW 
L€€Ds « MPANECHWESTER - MEWEABCTLE* + BREIL 2 
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WHEREVER 
AIR FLOWS::: 


it’s easier 
to measure with 


a METROVICK 
VELOMETER 


There are tew things easier than measuring air flow with 
a Metrovick Velometer. In open airways it is simply i 
question of holding the velometer in the airstream and 
reading off the air flow in feet per minut Another 

sign is available tor dealing with closed ducts and 
nacce ible pe iuions The Metrovick Velometer is 


truly portable, weighing only 2 lbs, economical in 


first cost ind will save time and trouble in all 
ndustrial air tlow measurement. Writ 


for full technical details 


PTROPOMELAN.  VECRKRERMS PitcrRic Al COMPANY LIMITED, TRAFFORD PARK, MANCHESTER, 7 


u i/ 


Wimatelgia.® Vclometers for air flow measurement 











PARNALL 


VWheati 0 do? 


Little enough, once a Parnall cooker 
is installed. Design, construction and 
finish make it the easiest of cookers 
to operate and keep clean. 





LessCost too. 


Time is money—save both by installing the NETTLE combined 
Block and Ceiling Rose. 

No wooden block required and therefore no drilling or screws 
needed to fasten block to ceiling. 


HARPER ROAD WYTHENSHAWE MANCHESTER. 





he simplest type of De-aerator 
available has many advantages 


Effective De-aeration at all duties from 


NO LOAD TO FULL LOAD 
RECIRCULATING PRINCIPLE 
NO FLOATS OR SPRAY VALVES 


Available in two types :— 
traight Spray for Feed Temperatures 
30°F (S5°C), 


Direct Contact Heater De-aerator 


nt Atomising Jet System 


w re rculating de 


Zealand milk 


HICK HARGREAVES 


AND COMPANY ATO BOLTON 





